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The Stats Boabd of Agbtoultubb, 
Offiob of Sbcbetaby, 
Bbownyillb, Nebbaska, February 7, 1891. 
ETis Excellency^ James E. Boyd, Chvemor of Nebraska : 

Sib — In compliance with law in this case made and proyided, I hereby transmit 
the annual report of the Nebraska State Board of Agricnltnre for the year 1890. 
Very respectfully, 

KOBT. W. FURNAS, Secretary. 
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PROCEEDINGS. 



SEPTEMBER MEETING, 1890. 



Lincoln, Neb., September 9, 1890. 

The semi-animal meeting of the Nebraska State Board of Agricaltare, on order 
of President Greer, convened at the City Council Chamber, Lincoln, the date 
aboTe written. President Greer being unwell, Vice President McDowell presided; 
Bobt. W. Furnas, Secretary. 

On roll call the following members of the State Board answered as present: R. 
W. Furnas, J. Jensen, £. A. Barnes, J. B.^Dinsmore, M. Dunham, S. H. Henry, 
J. S. Hughes, A. Humphrey, Frank H. Young, J. D. Macfarland, £d. Mclntyre, 
J. B. McDowell, J. M. Lee, S. H. Webster, R. R. Greer, M. Doolittle, W. R. Bo wen. 

All members not present were, on motion, excused. 

The following presidents of county societies were present as ex-offlcio members: 

W. D. Wildman Hitchcock county. 

£. Allen.. Douglas county. 

R. H. Henij.. Platte county. 

J. D. Ream Custer county. 

A. D. Schwartz Dundy county. 

B. D. McGowan Frontier county. 

Milton Doolittle Holt county. 

J. Jensen Fillmore oooii^. 

The following delegates were designated to attend the annual meetings of othtr 
associations: 

The Western Fair Circuit Association, Chicago — Robt. W. Furnas. 

The International Association of Fairs and Expositions, Detroit, ICidhigaa— > 
fiobt. W. Furnas. 

For each of the above, as alternate — ^J. D. Macfarland. 

To the Fat Stock Show, Chicago— R. H. Henry, M. Dunham, and R. R. Greer. 

To the Dlinois State Fair, Peoria— J. B. McDowell and S. H. Webster. 

American Short-Horn Association, at Chicago — J. B. Dinsmore. 

In eaeh case it was ordered that actual expenses incurred be paid by this Board. 

Cheny county donated her exhibit at State Fair to the Home of the Friendless. 

The Chamber of Commerce, Omaha, solicited contributions from State Fair 
exhibits, and from all counties in state, specimens to be placed on permanent exhi- 
1>ition in its hall at Omaha. Mr. Webster, superintendent Agricultural Hall, re- 
quested to advise all exhibitors and others of this request, and to urge contribu- 
tions. 
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6 NEBKASEA 8TAT£ BOABD OF AGRICULTURE. 

The Secrotary was directed to iasue warrants in jwyments of annnal daas to the 
Western Fair Circnit Association, and the International Association of Fairs and 
Expositions. 

It was determined to claim same dates for Fair 1891 as 1890, or to follow Iowa. 

Mr. Mclntyre offered the following resolntion, which was adopted: 

Betolvedy That the Secretary be and is hereby requested to get ont a drcnlar let- 
ter, at an early day^ addressed to the presidents of oonnty societies and members, 
calling the attention to the Tery generous proposition of the Omaha Chamber of 
Commerce to provide space. in their hall for display of agricultural products, and 
be reqnested to extend their aid and influence in securing specimen exhibits from 
the ssTeral counties of the state to put on exhibition there. 

The President appointed as a committee to roTise Rules, Regulations, and Pre- 
■ium List and report at annual meeting in January next: R. H. Henry, J. B. 
Dinsmore, Eli A. Barnes, M. Dunham, J. Jensen, R. W. Furnas. 
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ANNUAL MEETING, 1891. 



Lincoln, Neb., January 20, 1891. 
In oompliftDce with proyisions of law in this matter proTided, the Nebraska State 
Board of Agricaltare convened in University chapel, date as above. 

President R. R. Greer called the meeting to order. Robt. W. Fnmas, Secretary. 
On roll call the following officers were fonnd to be present: B. B. Greer, Presi- 
dent; J. B. McDowell, First Vice President; £. N. Grennell, Second Vice Presi- 
dent ; Bobt. W. Fnmas, Secretary; Aastin Humphrey, General Superintendent; 
W. B. Bowen, Superintendent Gates; A. K. Marsh, Superintendent Police; £. 
Mclniyre, Superintendent Art Hall and Merchants' Hall; Chas. £. Bessey, State 
Botanist for the Board; Lawrence Braner, State Entomologist for. the Board; L. £. 
Hicks, State Geologist for the Board. 

The following members of the State Board answered to their names: B. W. Fur- 
nas, £. N. Grennell, J. Jensen, £. A. Barnes, J. B. Dinsmore, R. H. Henry, J. S. 
Hughes, W. H. Barstow, A. Humphrey, Frank H. Young, Chas. E. Lawson, J. 0. 
Warner, J. D. Macfarland, Ed. Mclntyre, J. B. McDowell, S. M. Barker, J. M. 
Lee, R. B. Greer^ M. L. Hayward, W. L. May, B. D. McGowan, £. L. Vance, M. 
Doolittle, W. B. Bowen. 

M. Dunham was reported absent from the state, L. A. Kent sick, and were, 
therefore, excused. 

The following letter was read from Mr. Webster, and his resignation, under the 
circumstances, accepted:* 

"Obd, Neb., January 17, 1891. 
"iron. Bobt. W. Furnas^ Seeretary Nebrtuka State Board of Agriculture^ Lincoln^ No- 
hraska: Deab Sib — ^Aa it becomes necessary in my business afi&irs to be removed 
from the state of Nebraska the coming year, and as much as I regret to sever my 
connection with the State Board of Agriculture, at whose hands I have received so 
many marks of confidence and esteem, and in its welfare will ever have a great in- 
terest, seeing great success in the future to reward the patient and unremitting 
labor of a long list of most able men, with best of wishes, I hereby tender my 
resignation as a member of said Board. Very respectfully, 

**S. H. Websteb." 
The following representatives from county agricultural societies, as president! 
and delegates, reported, and their credentials were referred to a committee consist- 
iag of M. L. Hayward, J. S. Hughes, and Milton Doolittle: 

Adams Isaac Boyd, President 

Antelope L. G. Babcock, President. 

Buffalo J. T. Mallalieu, President. 

Burt. R. H. Templeton, President 

Cass.. Fred Gorder, President. 

(7) 
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8 NEBRASKA STATE BOARD OF AGRICULTURE. 

Glaj. Chas. Hoevet, PrMident. 

Colfax^ John F. Melford, Delegate. 

Gaming... W. B. Artman, Delegate. 

Gnster.. J. D. Beam, President. 

Bodge.. J. B. Bobinson, President. 

Donglas... F. J. Emerson, President 

Fillmore J. Jensen, President. 

Fnmas. S. A. Jackson, President. 

Gage ;. H. W. Parker, President. 

Gosper. , G. C. JUlson, President. 

Greeley P. H. Barry, President. 

Hall.. E. A. Barnes, Delegate. 

Harlan 0. W. Rosedale, President. 

Hayes J. S. Hughes, Delegate. 

Holt Milton Doolittle, Delegate. 

Howard X. Piasecki, President. 

Kearney J. A. Cline, Delegate. 

Knox E. Beam, President. 

Lancaster J. H. Westcott, President. 

Madison , T. F. Memminger, Delegate. 

Merrick.... S. M. Barker, Delegate. 

Nemaha Bobt. W. Furnas, Delegate. 

Otoe H. Lawson, President. 

Pawnee N. O. Wright, President. 

Perkins C. H. Beaumont, President. 

Platte B. H. Henry, Delegate. 

Polk Chas. Holcomb, President. 

Bed Willow C. W. Beck, Delegate. 

Bichardson W. H. Davis, Delegate. 

Saline Geo. D. Stevens, President; J. H. 

Grimm, Delegate. 

Sarpy... B. M. Carpenter, Presidentb 

Seward A. E. Baker, President. 

Thayer J. M. Bennett, President. 

Washington £. S. Gaylord, President. 

Webster. B. L. Alyea, President. 

Wheeler.. A. M. Kirkpatrick, Delegate^ 

York J. P. Miller, President. 

The Committee on Credentials submitted the following report, which WM 
adopted: 

''Mb. Pbbsidbxt: Tour Committee on Credentials has examined the list as re- 
ferred, and that presidents and delegates are entitled to seats and votes as claimed, 
except in the matter of contest from Saline county. The committee finds that the 
fiusts in the case are exactly as they were one year ago, except that the Saline 
County Agricultural Society, located at Crete, held at Crete, in said county, in 
August, 1890, a fair of three days' duration; also, the Saline County Agricultural 
Society 9 located at Wilber, held a fair of three days' duration at Wilber, in lald 
county, in September, 1890. 
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BEPORT OF ANNUAL MEETING. 9 

** We farther find from the record of this State Board of Agricnltiire, that the 
Committee on Credentials, in a report made January 22, 1890, which report was 
adopted, foand that the association located at Crete was dnlj organized in 1872, 
and had held a fair of at least three days' duration everj year since 1872, except 
the year 1889, and that the president from the society at Crete was entitled to a 
seat in this body. We, therefore, find that Geo. D. Sterens, president of the societjit 
at Crete, is entitled to a seat as a member of this body. 

" We farther find, that under the new by-law adopted by this body in 1890 
but one agricaltural association can be recognized in one county, and but one 
representatiYe admitted to a seat and a Toice in the State Board. 

" We, therefore, from the facts and under the by-laws, very reluctantly find that 
Mr. Grimm, president of the society at Wilber, is not entitled to a seat as a mem- 
ber of this body, M. L. Haywabd. 

•*JoHN S. Hughes. 
"Milton Doolittle." 

Chas. E. Bessey, chancellor of the State University, then extended welcome to 
tke Board, which was responded to by President Greer. 

PRESIDENT'S ANNUAL ADDRESS. 
President Greer then delivered his annual address, as follows: 

Ge lilemen of the Nebraska Agricultural Society: It is well known to every intel- 
ligent person that the agricultural interests of a state underlies the prosperity and 
advancement of a country, and that every other interest moves in response. Our 
agricaltural products have much to do, not only with the reputation of the dif- 
ferent states, but of the market value of the whole world. Show me a country 
anywhere under a high state of cultivation and I will show you a country with 
all the other enlerprises of civilization, wealth, and happiness. 

We are truly proud of Nebraska and the high position the state occupies, not 
only in regard to the immense quantities of wheat, oats, and corn raised, but in 
the quality of fine blooded stock which is bred and raised within our borders. 
She to-day commands the admiration of the whole country, and as a new state 
Nebraska stands second to none in the union. This result is largely due to you 
who are assembled here to-day. 

It would seem, when we view the various specimens of fine stock, the endless 
variety of &rm products, fruit, and mechanical handiwork at our State Fair, 
that wo had arrived at such a degree of perfection that nothing more was possible 
or even desirable. And then, when another year roUs around, something new and 
even more wonderful is presented to our wondering eyes. And so we go on from 
year to year, and so we should go on until the ultimate limit of perfection is at- 
tained, if such a thiftg is ever to be. It is for the purpose of stimulating and 
hastening this constant progress that fairs are held and are to be commended. 

In your capacity as representatives of the agricultural and general industrial inter- 
ests of our state, it is your duty at this meeting to look carefully over the work done 
by your representatives placed by you in the immediate charge of the work of this 
Board, and to make such suggestions and formulate such rules as in your judgment 
are necessary, in order that the greatest possible good to the greatest possible num- 
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ber may result. It is yoar love for and interest in this kind of work that bas 
placed you in a position to be elegible to a membership here. It is not too mncb, 
then, to expect intelligent and progressive work done by you. 

Notwithstanding it has been a national by- word that the year 1890 was an ** off 
year," and that every branch of business or enterprise, known to the people of this 
country, would and must suffer, your Board of Managers, viewing the situation 
early in the season and having the coansel and invaluable support of the grandest 
and most efficient secretary in fair work, ex-Governor R. W. Furnas, and knowing 
that Nebraska had more generous, big-hearted farmers than any state west of the 
rising sun, felt assured that our last exhibition must and would be a grand success. 
And true it was; you can return to your homes and say truthfuUylthat Nebraska 
still stands at the head of the agricultural column. 

We now have a great work of reponsibilty before ns, and one of the grandest 
opportunities that has ever been presented to the people of the nineteenth century, 
not only to present to the whole world the rich agricultural resources, the fine blooded 
stock, and the manufacturing advantages of our great and young Nebraska, but to 
give her a record that will be a part in national history, a record that will be a 
guide to generations to come, a record that will be read and re-read with pride by 
your children and by their children after you, who represent their interests to-day 
are laid away to sleep the long, long sleep. 

It is your duty to aid and assist in making the World's Columbian Exposition 
to be held in Chicago, 111., in 1893, a grand success. You thus, in my judgment, 
have a double duty to perform, not only as a citizen of America, but as citizens of 
Nebraska. 

I reoommend that you each use your influence with the different representatives 
now in the legislature, urging that a bill for an appropriation not less than $150,000, 
or as much thereof as may be required, to enable Nebraska in placing a complete 
exhibit of all her valuable resources at the Columbian fair in Chicago during the 
year 1893. 

Now, at the close of another year, before I leave this chair, I feel it a duty, as 
well as a privilege, to extend my sincere thanks to you as a Board for your hearty 
support ; to the Board of Managers especially for their untiring kindness. I think 
no organization could carry on so great a work with greater harmony and good 
will. 

I want to thank the citizens of Lincoln, in behalf of this Board as well as person- 
ally for myself. Every promise made by them has been kept. 

I wish each of you and your families a happy and a prosperous new year. I 
thank you, gentlemen, for your kind attention. 

TREASURER'S REPORT. 

Mr. President J and Gentlemen of ihe State Board of Agriculture: As Treasurer, I 
herewith submit for your consideration the financial report for the past year. The 
items of receipts I give you in detail, as it devolves upon me more than any other 
to furnish them. The items of expenses and premiums paid are so fully and 
clearly presented by our worthy Secretary's report that I will not again present 
them in detail. I therefore give you the amount of disbursements in toto. 
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1890. EECEiPTa. 

Jan. 22. To balance $8777 20 

Feb. 18. Error warrant No. 59, 1859 ' 13 25 

18. Balance corn exhibit 1 03 

18. Horticul. ex, corn exhibit 8 75 

Sept. 13. General admission tickets 12455 50 

la Amphitheatre tickets 2736 25 

13. Quarter stretch tickets 928 50 

13. Booth privileges 3850 OO 

la Hack stands 494 00 

13. Camp permits 169 50 

13. Supply wagons 50 00 

13. Forage per cent 468 65 

13. Speed money 4269 80 

13. Stall rents '. 911 50 

13. Speed fines 197 50 

13. State apportionment 2000 00 

13, B.&M. coupons 6931 50 

13. TJ. P. coupons 1595 00 

13, M. P, coupons 986 50 

13. F., E. & M. V. coupons 1211 00 

13. St. Paul coupons 23 00 

13. California Buggy Company 112 50 

13. Freight repaid 1 15 

13, A. S. B. premiums 150 00 

13. Score cards 75 00 

13. Programmes 50 00 

13. Add on wagon 20 00 

13. 1889 warrants 7 00 

13. Add in premium list 271 25 

Total 148755 33 

EXPENDITURES. 

Total amount of warrants paid to date |35333 08 

Warrants paid of 1889, No. 333 ....$8 00 

Warrants paid of 1889, No. 457 2 00 

Warrants paid of 1889, No. 602 2 00 

Warrants paid of 1889, No. 611 1 00 

Warrants paid of 1889, No. 614 2 00 

Warrants paid of 1889, No. 670 1 00 

Warrants paid of 1889, No. 684 1 00 17 00 

Total 135350 08 

Balance on hand in treasury January 20, 1891 ^ 13405 25 

Total 148755 33 

All warrants and vouchers paid, and for which I ask credit at your hands, are 
herewith submitted and made a part of this report. All of which is respectfully 
rabmitted. Lewis A. Kent, Treasurer, 
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• 

The following warrants for 1890 not paid: 

No. 182 18 76 

No 200..... 35 00 

No. 320 5 00 

No. 323. 5 00 

No. 341 1 50 

No. 427 4 00 

No. 494 1 00 

No. 519 2 40 

No. 536 1 50 

No. 642 2 00 

No. 648 50 

No. 669 2 40 

No. 687 1 00 

No. 689 1 00 

No. 777 1 00 

Total $72 05 

Total amount of money received $48755 33 

Warrants paid for 1890 $35333 08 

Warrants paid for 1889 17 00 

Error in warrant No. 368 of 1890 1 00 35351 08 

Balance on hand January 20, 1891 $13404 25 

L. A. Kent, Treasurer. 

SECRETARY'S REPORT. 

Mb. Pbesidekt : I hereby submit the annual report of the Secretary of the Ne- 
braska State Board of Agriculture. In this report is shown the n amber of each 
warrant drawn, its date, amount, for what purpose, and under what authority 
issued, accompanied with a detailed, itemized voucher for each, to which careful 
attention is urgently invited. 

As it is voluminous, embracing a list of near 1,000 warrants, and as it will go 
into the hands of the Auditing Committee, with your permission I will dispense 
with reading it, and instead, which will, I think, prove more satisfactory to all 
present, present a classified summary. 

The total assets for the year 1890 were, $48,755.38. This includes the balance 
over from the last year, $8,777.20, and the amount of state appropriation, $2,000. 
Actual cash receipts of the fair, $37,978.18. There was paid for premiums 
awarded, $13,669.73. Other accounts, as hereinafter detailed, $21,744.75. Actual 
profits of the year, above its expenditures, $2,563.70. 

Improvements and expenses of grounds, expenses of fair and all connected at- 
tendants, $9,689.37 — This account included lumber, permanent improvements on 
grounds not provided by the Nebraska Exposition Association, hardware, painting, 
switching cars, pay rolls of police, gate keeper, labor, all clerks during fair, sup- 
plies for all of the halls, all experts, judges, and their expenses, cleaning up grounds, 
sprinkling, ice, new refrigerator, carpenter's work, expenses winter com exhibit, 
speed starter, attractions, engineer, coal, pay of class superintendents, sawdust, 
cartage, plumbing, and the like. 
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Stationery, printing, and advertising, $3,372.31 — This embraces printing 15,000 
copies Premium List, 5,000 large and 8,000 small illnstrated bangers, typewriter, all 
stationery and supplies for all tbe offices and officers and Board of Managers, ad- 
vertising, expenses of traveling canvassers, and bill posters, novelty cards and 
medals, anthers' pages, entry books, warrant books. 

Postage, $791.08 — This includes postage for all purposes, letters, circulars, di- 
plomas and medals sent out and annual reports distributed. But for the fact that 
all express companies in the state carry small parcels, advertising hangers, and 
reports free, which would otherwise have to pass through the mails, this item of 
expense would have been the jmst year, 12,373.24. 

Freight, express, and telegrams, $459.76— This is for the whole expense in this 
line for the whole year. Owing to the liberality of the railroads, express, and tel- 
egraph companies, this item of expense is but a mere fraction of what it would 
otherwise be. 

Hotel bills, $965.05— Which includes the hotel bills of all members of the State 
Board at winter meeting; that of the Board of Managers for the entire year; guests 
from other state associations during State Fair, and meals of committees and judges 
serving otherwise free during fair days. 

Livery, $111— This expenditure was for horses furnished superintendents during 
fair in the discharge of official duties ; transportation to and from the grounds for 
committees serving without compensation, guests from other state societies, and 
other work connected with the fair. 

Forage, $786.39 — In the matter of forage we received in payments from exhib- 
itors $468, thus reducing the net cost of this item to $318.39. 

Salaries, $3,450 — This includes the salaries fixed by the constitution for presi- 
dent, treasurer, board of managers, and secretary. 

Miscellaneous, $2,119.29 — This includes $1,000 paid annually to the State 
Horticultural Society; annual appropriations to the state botanist, geologist, and 
entomologist for the Board; State Poultry Association; transportation to parties 
aooompanying county collective exhibits; expenses of delegates to other state, 
distriet, and intomational associations; removal of library, and fitting of the 
Board's new rooms in the capitol building; speed books and supplies; photos of 
grounds to send abroad; transportation of winter com exhibit to New York and 
packing same; writing up diplomas, and other items of similar character. 

The balance on hand to date, as shown, is $13,340.90. There is, of speed money 
awarded, tied up under protest, the sum of $370, and yet to be paid, when the 
American Trotting Association determines to whom it shall be paid. This will re- 
duce the balance to $12,970.90. 

To date of this report I have not sufficient data as to the crops of 1890 to pre- 
sent even an approximate statement. But few reports from the county associations 
have yet been received. It is a well known fact, however, that the com crop in 
particular in Nebraska the past year, in matter of yield per acre, the state over, 
-was never so short. The acreage planted was largely increased, and the increase 
in price over any late season contributes materially and largely to the aggregate 
valne of the com crop of the state for the year, rendering the total value higher 
than we have ever before had. 

Referring to the annual reports from county societies. Under the present regu- 
lations these reports are due December 31 of each year. There is no good reason 
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why they cannot be as well made December 1 as 31. This would enable yonr 
Secretary to present at least an approximate report at the annoal meetings. I 
respectfally saggest the Board make the indicated change in this respect. 

Nothwitbstanding the nnosnally adverse enyironments, it is safe to say the 
Nebraska State Fair and Exposition for 1890 far excelled any of its predecessors. 
Especially was this marked as to agricultural products direct from the soil, that in 
which all are so deeply concerned. This was generally conceded by all. It was 
as much a surprise to our own people as to non-resident visitors, for all of which 
the Board has reasons for congratulations. 

As the state grows, and fairs enlarge, there is a demand for an increase in the 
saope of premiums offered. Especially is this so as to live stock. At the late 
meeting of the Western District Fair Association, held in Chicago, November 18, a 
•committee of one from each state represented reported a new list lor live stock 
premiums, enlarging the number in each class, as well as looking more to uni- 
formity in the several classes. This will result in better attendance of exhibitors, 
which in some respects has been on the decline for the past few years. This new 
echedule is submitted for your consideration and I trust approval. 

The excess in expenditure above that paid for premiums has received somewhat 
unfavorable criticism. This is purely from lack of a knowledge of facts in connec- 
tion with all £Eurs and expositions, from that of a cotmty organization up through 
state, national, and international exhibits. Few &irs, and none of any magnitude, 
but what other expenses are far more than the premiums paid. To those convers- 
ant, in the very nature of things, it cannot be otherwise. A comparison of onr 
work with that of other states shows our premiums proportionately larger and 
expenses much less than others. But besides, and over and above the mere dollars 
and cents paid premiums, stand other and more important fair factors. By fiir the 
greater portion of those who attend these annual gatherings are not exhibitors 
<x>mpeting for money awards. Fairs are grand gala-days of the year, when the old 
and the young meet in annual concourse for recreation, benefit, and amusement, if 
you please. The educational features of &irs and expositions are becoming more 
prominent and pronounced each year as the world moves onward. All these are 
of value largely in excess of money paid as premiums. The public demand and 
appreciate, and good management provide in these lines of work. 

In connection with the matter of premiums, permit again brief reference to the 
speed class. Unwarranted adver.se criticism has been exercised in that $6,000 is 
set aside by this Board for this i ui|u«:;e, and particular]^' that two of the purses 
the past year were $1,000 each. Alitiw me to state that the entrance fees in those 
two $1,000 purses was $175 more than the money paid to the winners, thus leaving 
a net profit of that sum in the two purses. In fact, considering all direct incomes, 
there was a handsome net profit last year on the whole speed class, more money 
being received than was paid out, as the following brief summary will show: 

The Board offered for speed premiums $6000 00 

The Board paid for speed premiums $5865 00 

The Board paid starter 203 00 

The Board paid judges and superintendents 112 00 

The Board paid gate keepers 12 00 

Paid advertising and speed printing 234 00 

Total $6426 00 
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The receipts for speed were: 

Entrance fees $4252 30 

Stall rent 252 00 

Amphitheatre 2736 25 

Quarter stretch '. 928 60 

18169 05 

Net profit in speed class 1743 05 

I am pleased to annonnce farther in this connection, that every fine and penalty 
imposed on the track at oar last meeting of the State Fair has been collected and 
paid into the treasury. 

The annual report for 1889 was out and circulated in good season. It is regarded 
of more than ordinary value, as especially evidenced by the unusual demand for 
it, both at home and abroad. The '* Catalogue of the Flora of Nebraska," the 
** Sugar Beet Industry,'* " Geology in its Relation to Agriculture, *' and the ** Compi- 
lation of the Rainfall of Nebraska from the Year 1853 to 1889," are rare papers 
and of permanent valae. These reports have been distributed as indicated in my 
last annual report, and thus given a wide distribution. 

The com exhibit of last winter, which was shipped for exhibition at Edinburg, 
Scotland, and Vienna, Austria, I am advised reached the pointa of destination 
safely and in fine condition. Its exhibition at both these foreign points was with 
marked good results, even better l3ian in Paris the preceding year. I am flattered 
with the belief that we have had no better advertisement of this, one of our lead- 
ing products. I have in contemplation a similar advertising disposition of the 
exhibit now in place. With your permission, and that of the exhibitors, I will 
place it where it will serve a good purpose. The same gentleman, Colonel Mur- 
phy, who handled so well our corn exhibit for 1889, will continue his work adver- 
tising us abroad with the exhibit of 1890, if we can have it. If we deliver it in 
New York, he will pay ocean and foreign transportation himself, and conduct the 
exhibit at his own expense. I ask permission to so dispose of the present exhibit, 
with an appropriation to box, pack, and transport to New York. 

Since our last annual meeting the committee appointed for that purpose has 
obtained a suite of three rooms on the first floor in the new state capitol building. 
One room, with the appropriation made by this Board at its last meeting, has been 
shelved for a library and the books put in place. Attached to the smaller room, 
designated as the office, is a large and commodious fire-proof vault, in which the 
archives and more valuable books and papers of the Board have been placed. The 
three rooms are carpeted, fitted with appropriate furniture, heated with hot air, 
and lighted with gas. On the walls of the main building are placed the fine col- 
lection of the photo views of the state exhibit at New Orleans. 

In this connection, I most urgently suggest that the leading fistctor in these State 
Board of Agriculture headquarters be the conversion of the large main room into 
a permanent state agricultural museum, to consist of a collection fit>m each county 
in the state, of all imperishable products, such as soils, grains, seeds, etc. To this 
end I have, at my individual expense, prepared and put in place a sample case of 
what I would like to see there for each of the counties in Nebraska. This case 
contains thirty-two half gallon glass inverted exhibition jars, made especially for 
soch use. The cost of cases, jars, and sealing corks, in quantities to supply each 
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organized county in the state, will not exceed the snm of $26 for each. An appro- 
priation for this parpose should be made by the legislature. 

The Board has, for several years past, had taken large photo views of the prin- 
cipal features or exhibits of the State Fairs. These should be framed and put in 
place in these rooms. 

Since our last annual meeting, the World's Columbian Fair has been located at 
Chicago— iit our very door. I beg leave to again call renewed attention to this 
time and place when, and where Nebraska can and ought to place before the world 
her unexcelled products, resources, and possibilities, that, as an advertisement, if 
nothing more, she may invite capital and population to join with us in our onward 
march. This Board should lead off in the enterprise and inaugurate plans and 
modes by which we keep pace with the sisterhood of states, as well as maintain 
our reputation for good works in that line. 

To the railroads, express companies, and the press we are more than ordinarily 
indebted for fair success the past year. But for their unprecedented liberality and 
encouragement, success would not have attended the efforts of the Board. The 
situati<m was comprehended by all concerned, and then the *' will brought about 
the way." 

In conclusion: As is now well known to all members of this Board, many 
farmers in the newer counties of the western portions of Nebraska, by reason of 
the drouth and hot winds prevailing the past sei^n, are in want. They are those 
with whom and for whom this organization labor. They have, from year to year 
of late, contributed liberally their time and products as exhibitors, to render our 
annual expositions successes. As we have been peculiarly fortunate in our work 
the past year, showing a handsome balance, I most respectfully suggest that this 
Board cannot make a more useful and appropriate use of |1,000 than to contribute 
it to the state relief fund for the benefit of the western farming interests now in 
need of aid. Robt. W. Fubnas, Secretary. 
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Jan. 28 
Jan. 23 
Jan. 23 
Jan. 23 
Jan. 24 
Jan. 24 
Jan. 24 
Jan. 24 
Jan. 24 
Jan. 24 
Jan. 26 
Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 27 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 



« 
6 
6 
7 
7 
7 
8 
8 
8 
8 
8 
Feb. 11 

Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 11 
Feb. 18 
Feb. 21 
Feb. 22 
Feb. 22 

Feb. 22 
Feb. 22 
Mar. 7 
Mar. 7 
Mar. 7 
Mar. 14 
Mar. 18 
Mar. 22 
Mar. 28 
April 2 
April 8 
April 8 
April 8 
April 16 
April 17 
April 25 
April 89 



TO WHOM ISSUED. 



J. H.We8tC0tt 

P. H. Barry 

8. H. Webster 

A. A. Carman 

Capital Hotel 

H. R. NiMiley & Co 

F. H. Young , 

F. H. Young 

R. W. Furnas 

Windsor Hotel 

Grand Island Times... 
8. C. Hag!:ett, State 

Dairymen's Ass'n... 

Omaha Bee 

Telegram (Columbus) 
Omaha Republican.... 

R. W. Furnas.. 

Lillibridge & Roose... 
State Journal Co..... 

K. W. Furnas 

H. Larson 

Linden Hotel.. 

Lincoln News 

John Si^erson 

W. H. Barsiow 

C. E. Wiester 

W. A. Judkins 

Jared G. Smith 

A. M. Troyer 

A. Rogy 
Lincoln 
Henry ^ 
John M( 

G. P. '1 1 

H. K Noble 

Red .Willow County 

Agricultural Society 

Geo. A. Slaytou 

LoRfln Co. Agr. Soc... 
Budd Jones................ 

O Nelson 

Harry Seltz 

John W. Hawkins 

A. P. Seymour 

H. C. Taylor 

R. Hngne 

M. H. Smith 

Lee Smith 

C. B. Smith 

U. Cachlin 

J. D. Ream 

Slate Poultry Ass'n...., 
T. H. Benton 

D. T. Cook 

Gibson, Miller & Rich- 

ardsoD < 

Nebraska Farmer 

Call Publishing Co„... 

C.E. Wiester 

W. A. Judkins 

M. Scott 

A. Palmer 

R. W. Furnas. 

Lillibridge & Roose.... 

T. F. Mamminger 

L. Bruner„ 

W. A. Judkins 

C.E. Wiester 

BrowDVille News 

Nebraskan, Hastings.. 
Am. Trotting Ass'n, 

E. N. Sherrill 

L. Bruner.. .!........, 



NO. 



FOR WHAT ISSUED. 



Hotel bill 

Hotel bill 

Hotel bill.. 

Hotel bill„ 

Hotel bill 

Muslin... 

Posting bills, 1889 

Superintendent Corn Show.. 

Exira clerk hire, 1889 

Hotel bill 

Advertising Slate Fair... 



Aid Chicago Butter Show 

Advertisins; Stale Fair 

Advertising Slate Fair... , 

Advertising State Fair... 

Sundries (see bill) 

Writing diplomas...., , 

Secretary Supplies 

Cash paid hotel bills for membeit 

Hotel l&ilL 

Hotel bills 

Advertising Fair. 

Premiums 

Services ass't sec'y, winter meetiiij. 

Fgt., tel., and ex., Jan 

p. 'Stage, Jan 

Expert, Corn Slio\v« 

Expert, Corn Show.. 

Premiums 

Paper to pack corn 

Rent lumber. Corn Show 

Print score cards for corn 

Lumber and making houses for con 
Corn photos 



Com premiums 

Corn premiums , 

Corn premiums 

Corn premiums 

Corn premium 

Corn premiums 

Corn premiums 

Corn premiums 

Corn premiums 

Corn premiums 

Corn premiumH 

Corn premiums 

Corn premiums 

Corn premiums. 

Corn premiums 

State Board appropriation.. 

Copying statistics 

Boxes corn to Vienna 



1 ,000 warrant books. 

C)rii score slips. 

500 slips , 

Fgt., ex., and tel., Fpb , 

Postage, Feb 

Fgt. corn to New York , 

Prems. 18^9— duplicate No. 693, 'fi 

First quarter salary 

Engrossing Mclntyre resolution.. 

Hotel bill, winter meeting 

Ent'l report 

Postage, March, '90 

Ex., tel., and fgt., March, '90 

Printing circulars 

Advertising location of fair 

Annual dues and supplies 

Refunded stall money 

Electrotype 



824 03 



16 00 



12 00 
28 00 
20 00 
4 00 
8 00 
400 
20 00 
400 
4 00 
800 
28 00 
16 00 
8 00 
800 
4 00 



400 



84 OO 
4 00 

4 00 
2 00 

51 00 

7 17 

15 00 

85 00 
117 00 
883 05 

500 

62 50 

600 

5 00 

2 85 
27 10 

8 00 
56 00 
11 00 

3 00 

16 50 
7 25 

""Too 

7 97 

17 02 
16 00 

18 00 

""2'80 

3 50 

200 

14 00 

20 00 



100 00 
10 00 
16 90 

450 
750 
2 50 
13 84 

18 55 

19 45 

"moi 

5 00 
300 

10 00 
8 49 

11 74 
1 00 
500 

79 00 

20 00 
600 
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Sept. 12 

Sept. 12 
Kept. 12 
Sept. 12 
8«pt. IS 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept 11 
Sept. 11 
Sept 11 
Sept U 
leptll 
f ept 11 
Sept 11 
Sept 11 
Sept 11 
Sept 11 
Sept 11 
Sept 11 
Sept 11 
SeptU 
Sept 11 
Sept 11 
SeptU 
Sept 11 
Sept 11 
Sept 11 
Sept 11 
Septa 
Sept 11 
Sept 11 
Sept 11 
Sept 11 
Sept 13 
Sept 18 
Sept 18 
Sept 18 
Sept 18 
Sept 18 
Sept 18 
Sept 18 
SeptU 
86ptl3 

Sept 13 
Sept. 13 
Sept 13 
Sept 13 
Sept 13 
Sept 13 
Sept 13 
Sept 13 
Sept 18 
Sept 9 
Sept 9 
Sept 9 
SeptU 
Sept 10 
Sept 10 
Sept 10 
Sept 10 
Sept 10 

Sept. 11 
Sept 11 
Sept. 11 



TO WHOM ISSUED. 



HoQteholder & Baugh- 

man 

W.Z.&G.W. Swallow, 

OilfiUan & Murray 

Current & Sanderson.. 

H. E. Yeomans 

U B. Wilson 

L. B.Wilson 

W. W. Seeley- 

H. C. Reynolds 

David McKay 

C. H. Elmendorf. 

C. H. Elmendorf 

C. F. Stone 

C. P. Stone 

Ed. Pyle 

Ed. Pyle 

W. P. Hayzlett 

P. a Greene 

M. R. Stanley 

M. R. Stanley 

J. Eyans & Son 

Geo. Correvan 

8. a Borton 

D. C. Clflpp 

Trinder & Bailey 

Roberts Bros... 

J. W. Dean... 

J. W. Dean 

M. M. Coad. 

M. M. Coad.. 

Makin Bros 

Wm. Robertson.......... 

R. J. Wheeler. 

J. M. Lee 

John GkMlln 

John S. Hughes 

8. H. Webster. 

E. A. Park 

S. J. Bateman 

Alex. Stephens.. 

E. Fisher. 

J. B. McDowelL 

C. H. Barnard 

G. F. Warren^ 

W.W.Watson 

F. E. Brown 

8. C. Bassett... 

P. S. Pulmer 

Wm. Sutton 



V. A. Lally. 

Mr. Stiles 

C. H. Heffler. 

a C. Fisk 

M. Shaffer.... 

Al. Potter. 

Homer Honeywell... 

Fred Cooley , 

J. 8. Hughes 

B. M. Whitaker 

Diamond Horse Co.. 

G. I. LandoD , 

H. Pickrell 

H. Pickrell 

D. T. Sabin.. 

Thomas Moore 

C. A. Bennett.... .... 

H. Pickrell, «. 



H. PickrelL 

G. I. Landon.... 
Joseph Powell.. 



NO. 



FOR WHAT ISSUED. 



Premiums.... 

Premiums.... 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums.... 

Premiums.... 

Premiums 

Premiums 

Premiums.... 

Premiums 

Premiums.... 

Premiums 

Premiums.... 

Premiums.... 

Premiums.... 

Premiums.... 

Premiums.... 

Premiums.... 

Premiums 

Premiums... 

Premiums. 

Premiums 

Premiums.... 

Premiums.... 

Premiums......... 

Premiums.... 

Premiums.... 

Premiums.... 

Premiums.... 

Premiums.... 

Starter races 

Superintendent 

Expert 

Superintendent 

Superintendent and expenses.. 

Assistant superintendent 

Assistant superintendent.. 

Superintendent 

Labor 

Servicea Pair 1890.... 

Clerk 

Clerk 

Clerk 

Superintendent and expenses.. 
Superintendent and expenses.. 

Committee service 

Committee work.« 

Canceled. 

Clerk, Fair '90 

Clerk, Fair '90 

Clerk, Fair '90 

Clerk, Fair '90 

Clerk, Fair '90 

Assistant speed 

Clerk and messenger. 

Clerk, Pair '90 

Class superintendent 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Speed 

Void. 

Spsed 

Speed 

Speed 







$464 00 
16 00 
76 00 




48 00 
32 00 




29 00 




27 00 




46 40 




8 00 




144 00 




89 60 
6 50 





256 00 




800 

148 00 

18 00 

4 00 


.•.M.M. .*..•. 


24 00 




20 00 
12 00 





32 00 
50 00 
30 00 
15 00 
8 00 





31 20 




6 40 




10 00 




140 00 




70 00 
240 00 





16 00 






7 50 

87 50 

25 00 

10 00 

227 50 

87 50 

100 00 

60 00 

500 

250 
500 
1«00 



xoa 



$203 00 

40 00 
73 00 
85 00 
61 40 
20 00 
20 00 

41 80 

8 75 
?6 00 
30 00 
80 00 
40 00 
78 86 
57 40 
18 15 
1140 

900 
900 
900 

9 00 
600 
600 

26 OU 
600 
85 00 
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Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 

Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
■Sept. 12 
Sept. 13 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept 12 
Sept. 12 
Sept. 12 
Sept. 12 
Sept 12 
Sept 12 
Sept 12 
Sept 12 
Sept. 12 
Sept 12 
Sept 18 
Sept 13 
Sept. 13 
Sept 13 
Sept IS 
Sept 18 
Sept. 13 
Sept 13 
Sept 13 
Sept 13 
Sept 18 
Sept. 13 
Sept 13 
Sept 18 
Sept 13 
Sept 13 
Sept. 18 
Sept 13 
Sept 13 
Sept 18 
Sept. 13 
Sept 13 
Sept 13 
Sept 13 
Sept. 18 
Sept 13 
Sept 13 
Sept 13 
Sept. 13 
Sept. 13 
Sept. 13 
■Sept 13 
Sept 13 
Sept 13 
Sept. 13 
Sept 13 
Sept 13 
Sept 13 
«eptl3 
Sept 13 
Sept 18 
Sept 13 
Sept 13 
«eptl8 



TO WHOM ISSUED. 



Mrs. Oppenheimer«.., 

Geo. 0. Furnas „ , 

Wessel Printing Co 

J. C. Woempener.. 

W. P. McCreary 

G. W. Siaeon 

State Journal Co 

D. T. Mount 

Henry Fry 

Mrs. E. W.Miller 

Neb. Planing Mill Co. 

H. J. Hendricks 

W. D. Straun« , 

D. W. Britton 

Hannah Eaaley , 

J. Manning..... , 

S. W. Warner 

B. P. McCracken. 

W. R. Bowen 

John McDermoid 

W. C. Coup 

L. A. Kent 

W. D. Wildman ......... 

Ben DeGarman , 

F. D. Morrison , 

Bd. Scroggin 

P. A. Whittemore 

W. Ruliffdon 

R. H. Stewart 

Herpolsheimer & Co... 

E. L. Vance 

W. J. Hanna 

A. D. Davis , 

G. E. Worth ington 

Q. M. Thiele 

J. R. Megahan 

S. L. Roberts 

Orange Judd Farmer., 

W. D. Hoard , 

Wm. Dunlap 

C. E. Wiester..... 

Milton George 

Thos. MulvahlU.. ..«.. 

B. N. Grennell... 

Breeders' Gazette 

Apthorp Bros 

L.D.WoodruflF. 

Morris Printing Co...., 

Murray & Co , 

W. AJudkins 

C. E. Wiester.. 

D. W. Shaffer 

W. H. H. Clark 

J. H. Butler 

News Co 

J. H. Buller 

P. A. Tripp <& Co... 

News Co 

Call Publishing Co 

Richard Wright 

John Doolittle «... 

W. R. Bowen« 

R. L. Chi Ids 

R. W. Furnas. 

Special Police 

R. E. French 

J. Jensen 

Lincoln Transfer Co.., 

A.K. Marsh 

A. K. Marsh 

W. A. Hamilton 

Glass Co 

A. K. Marsh 



289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
8U0 
301 
302 
803 
304 
305 
806 
807 



8L0 
311 
812 
313 
814 
315 
816 
817 
318 
819 
320 
821 
8-22 
823 
324 
325 
Z2& 
827 
8*28 
329 
380 
331 
332 
833 
834 
835 
336 
337 



840 
341 
842 
843 
344 
845 
846 
847 
348 
849 
350 
351 
352 
853 
854 
353 
856 
857 
358 
859 
360 
361 



FOR WHAT ISSUED. 



Supplies 

Clerk to Secretary 

Priming 

Barrels 

Speed judge 

Labor 

Canceled. 

Printing and supplies 

Superintendent speed 

Speed judge , 

Class superintendent 

Lumber , 

Speed judge 

Experts 

Expert.. 

( hambermaids (4) 

Labor 

Expert .....M 

Expert. ,.... , 

Pay roll, gates , 

Expert 

Attractions 

Pay roll, Treasurer 

Superintendent Fair 

Assistant Superintendent Class A., 

Hay for Fair 

Moose 

Supt Amphitheatre 

Hay 

Ice weigher 

Supplies for halls 

Class Supt 

Judge 

Judge .,. 

Plumbing .'. 

Judge 

Expenses, Poultry Dept 

Poultry expert 

Advertising 

Advertising 

Class Supt 

Ex., tel., and fgt 

Advertising 

Bill posting.. 



Service at fair and posting bills.... 

Advertising 

Printing , 

Printing 

Printing 

Flags 

Postage 

Ex., tel., and %t.. 

Cartage ^ 

Labor 

Forage... , 

Printing 

Supt Forage... 

Refrigerator 

Advertising 

Advertising « 

Engineer , 

Class Supt 

Supt of Gates , 

Ass't Supt. Art Hall , 

Paid ex , fgt and tel., at Lincoln.. 

Service 

Ass't President , 

Expenses 

Cartage < 

Police pay roll 

Police Supt.. 

Painting... 

Glass 

Horse hire 



81 50 

102 00 

54 60 
500 

13 00 

23 25 

2745 65 
50 00 

16 50 
50 00 

180 60 

10 00 
57 45 
50 00 
40 00 

7 50 
29 60 
53 14 

258 00 

15 00 
750 00 
877 50 

40 50 

52 00 

119 55 

250 00 

25 00 

27 00 

900 

27 66 

25 00 
500 
500 

22 50 
600 

172 25 
50 00 

14 00 

8 40 
40 00 

17 00 

11 20 
50 00 

55 00 

16 80 
450 

24 65 
450 

88 35 
24 95 

23 92 
400 
1 50 

94 64 

32 80 
60 00 

121 80 
40 00 
40 00 
20 00 
40 00 
50 00 

12 00 
16 35 
40 00 

26 00 
8 75 
425 

850 50 
12 50 

33 00 
40 29 

27 00 
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Sept. 19 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 26 
Sept. 25 

Sept. 25 
Sept. 25 
Sept. 26 
Sept. 25 
Sept. 25 
Sept. 25 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept, 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 27 
Sept. 29 

Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 26 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 
Sept. 29 



A. 
M 

Jt 
Fi 
V. 
E. 
C. 
Jo 
C. 
H. 
H, 
0( 
H, 
R. 
PC 
Jo 
Si 
G. 
J. 
O. 
H 
L. 
J. 
Ja 
M 
O] 
S. 
F. 
J. 
Gi 

J. 

M 
M 
W 

N( 

H 

A, 
C( 
Li 
M 
M 
M 
Jc 
M 
A 
M 
M 
M 
M 
M 
M 
M 
R. 
H 
M 
M 
M 
W 

W 
Jc 
Ti 
J. 
M 
F. 
M 
M 
M 
A, 
LI 
N. 
T. M. Sexton.. 



10. 



05 

m 

rf)7 
08 
>09 
.10 
>11 
»12 
>13 
14 
.15 
16 
►17 
18 
>19 
.20 
i2l 
.22 
;28 
.24 
.25 
26 
yil 
28 
u9 
.30 
.31 
32 
33 
.a4 
35 



40 
41 
.42 
AS 
.44 
.45 
146 
.47 
.48 
>49 
>50 
.61 
►52 
.53 
i54 
55 
.56 
.57 
.58 
.59 
60 
►61 
.62 
.63 
i64 
.65 
.66 
.67 
.68 
69 
.70 
.71 
.72 
73 
74 
.75 
76 
77 
578 



FOR WHAT ISSUED. 



Premiums 

Switchins? cars». , 

Premiums ^ 

Premiums , 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums , 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums , 

Premiums. 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums , 

Sawdust and cartage 

Advertising 

Advertising , 

Canceled. 

Premiums 

Premiums 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums.. 

Premiums , 

Premiums. 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums, balance 

Premiums 

Premiums 

Premiums 

Pay roll (cleaning fair grounds). . 
Canceled. 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 



98 00 



800 
2 40 
4 00 
2 40 
4 00 
2 00 
1 00 
200 

1 00 
4 00 

2 00 
2 00 
2 40 

1 50 

2 40 

1 50 

2 40 
2 40 

1 50 

2 40 

3 00 
16 00 
12 00 

4 00 
400 
200 
2 40 
1 50 

1 50 

2 40 
4 00 



800 
2 40 

20 00 

2 00 

4 00 
6 00 

12 90 

1 00 
8 20 

5 00 

3 00 

2 00 

1 00 

2 00 
12 40 
10 00 
14 20 

3 22 

4 00 

21 40 
2 00 
8 00 



29 85 
12 00 
83 15 
26 55 
4 00 
2 40 
4 83 
11 40 
18 46 
800 
8 00 
4 00 
10 85 



S5100 



250 
75 00 
80 00 



107 00 
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Sept. 29 
Sept. 29 
;Sept. 29 
Sept. 29 
43ept.29 
Sept. 29 
Sept. 29 
Sept. S9 
Sept. 29 
Sept. 29 
Sept. '29 
Sept 29 
Sept. 29 
Sept 29 
^pt29 
Sept 29 
flept29 
iSept29 
flept29 
Sept. 29 
IBept. 29 
Sept. 29 
Sept 29 
49ept29 
-Sept 29 
^pt29 
Sept 80 
Sept SO 
iteptSO 
Sept 30 
fleptSO 
Sept SO 
fleptSO 
«ept80 
Sept 80 
Sept SO 
Sept 80 

fleptSO 
Sept 30 
Sept 80 
^ptSO 
Sept 80 
Sept 80 
Sept SO 
Sept : 
^pt30 
Sept 80 
Sept. 30 
Sept 80 
^pt. 30 
Sept 80 
Sept 80 
Sept SO 
■Sept, 80 
^pt. SO 
Sept. SO 
Sept 80 
fleptSO 
ISeptSO 
Sept 80 
Sept 80 
-Sept 80 
Sept 80 
Sept 80 
Sept 80 
-Sept SO 
Sept 80 
Sept SO 
«ept80 
Sept SO 
«»pt30 
Sept 80 



TO WHOM ISSUED. 



T. M. Sexton 

Wm. H. Brollllar.. 

A. Davidison........ 

J. H. Young. 

B. Wooley 

Mrs. J. N. Heater 

Mrs. Ed. Whitcomb.... 

M. Tower« 

J. P. Antrell 

Lasch Bros.......... 

E. L. Jones 

H. C. Dawson 

Alice Peterson........... 

H. Crowell 

E. O. Trieber 

Ernie Roberts 

Harry Headley........... 

Bertie Postou..... 

C. W. Beaver 

Bess E. Ringer... 

Bertha Beckman 

Clias. Yates , 

Blanche Lamb........... 

Laura Ireland 

J. W.Werner & Son.., 

P. E. Brown , 

Nellie Dun woody 

Cora M. Rogers , 

Anna Rogers... , 

Belle Rof^ers.... 

RhettaChilde 

J. Grant Speak 

Eva A. Knapp.. , 

H. LKittrell.- , 

L. P. Harris 

Mrs.. M. K Fonts 

Mrs. J. Humpe... 



Minnie U. Burt 

Mn*. C. M.Parker 

Mrs. C. W. StonesiflFer. 

Mrs. M. A. Dizon 

Mrs. C. W. Sholes 

Mrs. C. F. Baldwin.... 

Mrs. A. Beecher 

Mrs. H. C. Wood 

Anna Milburn 

Mrs. E. C. Bewick 

Ida L. Burks 

Mrs. J. R. Shelton 

Mrs. G. Betts... 6:^9 

Mrs. John Doolittle... 

Mrs. H. 8. Millard 631 

Grace Scarff 632 

Mrs. J. B. Wright 633 

Rosa Frank 634 

Mrs. J. H. Snider. 635 

Miss Anna Wolf 636 

Mrs. A. T. Gruetter..... 637 

Alfred Gruetter 

Mrs. Cal. Thompson... 639 

Mrs. E. D. Greene 640 

Mrs. F. C. Warren 641 

Mrs. W. F. Mathews... 642 

Mrs. J. R. Brinker 648 

Ella Beckman 644 

Lizzie Albersmire, 

Mr& B. F. Hill 646 

Minnie Kramer 647 

Mrs. C. W. Gray 648 

Mrp. F. E. Lahr 619 

Mrs. W. Houghton ' 650 

Lillian Trester. | 651 



FOB WHAT ISSUED. 



579 
580 
581 
582 
583 
584 
585 
586 
587 
583 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
6(J8 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
628 
624 
625 
626 
627 



Premiums (fgt) . 

Premiums , 

Premiums 

Premiums , 

Premiums........... 

Premiums.......... 

Premiums mm. 

Premiums........... 

Premiunis...M.M... 
Premiums .....M.... 

Premiums m..., 

Premiums....^..... 

Premiums.......... 

Premiums.....^.... 

Premiums....^... . 



Premiums.....^.... 
Premiums...M.M... 

Premiums...... 

Premiums..... 

Premiums...M«..». 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Ex. score cards.. . 

Premiums 

Premiums 

Preminms 

Premiums...... 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Canceled, 

Premiums 

Premiums. 

Premiums........... 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums........... 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums *..... 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums........... 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums m.... 



PEBM. 


SI 15 


15 35 


15 20 


4 00 


2 40 


49 00 


2 40 


12 80 


4 00 


2 00 


600 


200 


400 


200 


400 


200 


400 


400 


4 00 


200 


400 


400 


200 


4 00 


400 


400 


5 00 


600 


600 


4 00 


800 


400 


440 


14 00 


4 0J 


200 


100 


200 


620 


820 


400 


580 


800 


100 


800 


1 00 


100 


11 20 


200 


800 


200 


800 


10 00 


400 


6 00 


6 40 


2 00 


600 


1 00 


300 


3 40 


200 


2 00 


200 


100 


200 


12 80 


50 


200 


4 00 


600 



f 1 40 
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DATS. 


y! 

r« 


HO. 

652 
658 
654 
655 
666 

evr 

6i8 
659 
660 
661 
662 
668 
664 
665 
666 
667 
668 
669 
670 
671 
672 
678 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
6S4 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
718 
714 
715 
716 
717 
718 
719 
720 
721 
722 
728 
724 


FOE WHAT ISSUED. 


PEEK. 


Misa 


Sept 80 
Sept 80 
Sept 80 


Premiums............„... 

Premiums ................ 

Premiums... 

Premiums............... .«. 

Premiums............. 

Premiums.... 

Premiums .a... 

Premiums...........^ 


12 00 
200 
200 
100 
1 00 
300 
200 
200 

1 00 
50 

200 
400 
640 
400 
12 00 
440 
4 40 
240 
240 

2 40 
200 
200 
200 
100 
200 
1 00 
100 
420 
100 
200 
920 
400 
850 
520 
420 
100 
1 00 
100 

12 40 
100 
200 

16 50 
920 
420 
200 
1 00 
200 
1 00 
200 
1 60 
200 
200 
400 
400 

18 50 
400 
JOO 
200 
50 
200 
400 
400 

17 60 
950 
200 
200 
200 
100 
100 
200 
200 
100 
200 





Sept 80 
Sept. 80 
Sept 80 
Sept 80 




fst'i 





Oct 1 


Premiums 

Premiums.... 

Premiums... 

Premiums..... .................. ........... 

Premiums........ 

Premiums........ 

Premiums 




Oct 1 




Oct 1 




Oct 1 
Oct 1 





Oct 1 




Oct 1 




Oct 1 


Premiums .....M 




Oct 1 
Oct 1 


Premiums......^ 

Premiums 

Premiums 

PremiTiTPS. ,...,.,... ..M.M.M.... 

Premiums 

Premiums ............ 

Premiums 

Premiums 

Premiums......^ 




Oct 1 
Oct 1 





Oct 1 




Oct 1 
Oct. 1 
Oct 1 





Oct 1 




Oct 1 


Premiums 

Premiums m..m ...... 




Oct 1 




Oct 1 
Oct. 1 


Premiums 

Premiums 

Premiums ..„ 

Premiums 

Preminms 





Oct 1 




Oct 1 




Oct. 1 




Oct 1 


Premiums 

Premiums 




Oct 1 




Oct 1 
Oct. 1 
Oct 1 


Premiums 

Premiums 

Premiums 


....» 


Oct. 1 


Premiums 

Premiums 

Premiums 




Oct 1 




Oct 1 




Oct 1 


Premiums 

Premiums 

Premiums 

Premiums 

Premiums «. 




Oct 1 
Oct 1 
Oct 1 





Oct 1 




Oct 1 
Oct 1 


Premiums 

Premiums 

Premiums 

Premiums 

Premiums « 

Premiums ».... 

Premiums 

Premiums...... .....w 




Oct 1 




Oct 1 
Oct 1 
Oct 1 




Oct 1 
Oct 1 




Oct 1 
Oct 1 
Oct 1 
Oet 1 
Oct 1 

8Sf: \ 


Premiums 

Premiums 

Premiums « 

Premiums 

Premiums 

Premiums « 

Premiums......... ....^^.m. 




0«t 1 


Premiums 




Oct 1 
Oct. 1 


Premiums 

Pr6niium8.....M...... 


— 


Oct 1 
Oct 1 


Premiums 





Oct 1 
Oct 1 
Oct 1 
Oct 1 


Premiums ....m.... 


- — 


Premiums .•..m.....m..m.m.* 

Premiums 

Premiums 

Premi nms ..^^ 

Premiums... 






Oct 1 




Oct 1 
Oet 1 




..•■•■ ... . 
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LIST OF WARRANTS, 1890-CoNTlNUED. 



DATS. TO WHOM ISSUED. MO. 



Oct. 
Oct. 
Oct. 
Oct. 
Oct 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

Oct. 
Oct. 
OcL 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
OcU 

Oct. 10 

Oet 10 

Oct. 10 

Oct. 10 

Oct. 10 

Oct. 10 

Oct It 

Oct 10 

Oct 10 

Oct 11 

Oct 11 

Oct 11 

Oct 17 

Oct 17 

Oct 17 

Oct 17 

Oct IT 

Oct 17 

Oct 17 
Oct 17 
Oct 17 
Oct 17 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 18 
Oct 30 



Mn. A. F. AnderaoD.. 

M - ' --• ' -s 

J< 

F 

A 

Vi 

J. 

P 

C 

G 

L 

J. 

B 

A 

J. 

¥ 

F 

A 

D 
A 
C 
Ji 
C 

o 

L 
P 



7SS 
726 
727 
728 
729 
780 
731 
732 
733 
734 
736 
736 
787 
788 
739 
740 
741 
742 
748 
744 
745 
746 
747 
748 
740 
750 
751 
752 

758 

764 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
766 
766 
767 
768 
769 
770 
771 
772 

778 
774 
776 
776 
777 
778 
779 
780 
781 
782 
788 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 



FOR WHAT IS8UXD. 



Premiums 

Premiums , 

Premiums , 

Premiums , 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Canceled. 

Premiums........... ~ 

Premiums 

Premiums..... 

Premiums..... 

Premiums..... 

Premiums mm 

Premiums.. 

Postage. Sept, 1890...... 

Adyertislng lair 1889.., 

Premium, balance. 

Hauling...... , 

Canceled. 

Supplies , 

Posting bills- 

Supplies 

Hay 

Cartage 

Clerk textile fabric^;..., 

Plumbing 

Straw and hay 

Police photos. 

Premiums 

Class superintendent... 



Fourth quarter's salary..... . 

Clerk hire, July 1 to Dec. 81, 1890.. 
Tel., ex., and fet., Oct 1 to 15, 1890 
Ex., tel.,and fgt. Sept 16 to 80, 1890 
Clerk class H.., 



Copying records Board of Managers 



irdays.. 

Forage, balance 

Paid freight, fair.. , 

Cartage- 

Railroad fare refunded 

Premiums 

Premiums, balance 

Premiums, balance....... 

Premiums , 

Premiums 

Premiums 

Premiums 

Premiums 

Prem iums 

Premiums 

Premiums 

Premiums 

Premiums 

Premiums 

Annual appropriation.- 

Premiums 

Premiums 

Premiums 

State Board appropriation.... 



PREH. MISC. 



82 50 

760 

800' 

240 

680 

880 

4 40 

18 40 

4 80 

30 40 

24 00 

10 40 

3 90 

29 60 

23 20 

14 40 

6 40 

6 40 

27 00 
440 

13 60 
980 

13 60 
2 40 
200 



8 00 



2 00 



1 00 
84 70 
32 75 

250 
4160 
14 20 
16 50 
19 00 
14 05 

7 75 
680 

18 00 

200 

880 

1000 00 

8 00 
4 00 
8 00 



83 87 
500 



20 50 

1 SO 
1 00 

62 68 

24 60 
700 
200 

19 66 
280 40 

15 85 



60 00 
500 00 
800 00 
21 10 
12 58 
800 

800 

644 
196 
250 

6 24 



34M 
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DATE. 


Oct. 


20 


Oct 


20 


Oct. 


24 


Oct. 


26 


Oct. 


26 


Oct. 


27 


Oct. 


27 


Oct. 


27 


Oct. 


27 


Oct. 


28 


Oct. 


29 


Not. 


6 


Not. 


5 


Not. 


7 


Nov. 


10 


Nov. 


27 


Nov. 


27 


Dec. 


4 


Dec 


4 


Dec. 


12 


Dec. 


12 


Dec 


12 


Dec 


12 


Dec 


12 


Dec. 


12 


Dec 


12 


Dec. 


12 


Dec. 


12 


Dec 


12 


Dec. 


12 


Dec. 


U 


Dee. 


12 


Dec. 


12 


Dec 


12 


Dec. 


12 


Dec. 


19 


Dee. 


19 


Dec. 


29 


Dec 


81 


Dec 


31 



FOR WHAT ISSUED. 



Livery 

25 papers 

Superintendent bands 1890.. 

Supplies poultry department 

Printing circulars 

Speed, compromise 

Speed, compromise 

Speed, advertising ^ 

borage.. 

Book case.....^ 

Medals. 

Postage, Oct., 1889 

Fgt., tel., and ex:, Oct. 16 to 30« 

Premiums 

Protest and annual dues.. 

Speed. 

Speed 

Premiums^. 

Premiums......... 

Printing 

Expenses, Chics go„ 

Ex., tel., and igt., Nov. 1 to 14 

Strttc Directory^ 

Dues 1890 

Postage, Nov., 1890 

Ex., fgt., and tel., Nov. 14 to 30 

Supplies Secretary's office 

Writing diplomas 

Expenses, Chicago 

Expenses, Chicago.. 

Expenses, Chicago 

Delegate American Trotting As&'n.. 

Services Review Board 

Livery 

Hotel bills.„ 

Advertising 

Premiums 

Medals .; 

Ex., teL, and fgt., Dec. 31 

Postage, Dec, 1890.. 



Total premiums.. 



Total expenses 

Total amount of warrants... 



PREM. MISC. 



18 00 



150 00 
250 00 
100 00 
50 00 



200 



113609 73 



$38 00 

1 26 

25 00 

14 41 
380 
6 00 

15 00 
131 66 

450 
10 00 
40 00 
12 69 
14 86 



80 00 



400 
26 00 
12 50 
6 00 
»00 
6 47 

6 81 
155 32 

23 40 

24 75 
8 75 

29 50 
12 76 
500 
950 
77 66 
2 70 

'm"62 

7 21 
86 40 



J2174* 75 
35414 48 



The Secretary presented the foUowiDg statement of his account with the Treas- 
urer for the year past: 

As required hy law, I herewith present the items with which I have charged the 
Treasurer for the year 1890; 

Balance $8777 20 

Error warrant No. 59 13 25 

Sale of corn 1 03 

Horticultural com exhibit 8 75 

General admission tickets 12445 50 

Amphitheatre tickets 2736 25 

Quarter stretch tickets 928 50 

Booth privileges 3850 00 

Hackstands 494 00 

Camping permits 169 50 

Supply wagons 50 00 
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Forage account : $468 65 

State apportionment 2000 00 

Speed money 4269 80 

Stall money 911 60 

Speed fines 197 55 

Advertising in Preminm List 271 25 

Advertising on water wagon 20 00 

6. &M. R. R. coupons- 6931 50 

U. P. R. R. coupons, 1595 00 

Mo. Pac. R R. coupons 986 50 

F., E. & M. V. R. R. coupons ; 1211 00 

St. Paul coupons 23 0^ 

Columbus Bnggy Co 112 50 

Freight repaid 1 15 

A. 8. B. Association premiums 150 00 

1889 warrants returned by Secretary 7 00 

Score cards 75 00 

Programmes 50 00 

$48755 38 
ROBT. W. FUBNAS, Secretary, 
The Secretary presented the following statement as to funds passing through his^ 
hands the year past: 
robt. w. fuenas, s^oretaby, in account with 

Nebraska State Board of Agriculture, 1890. 
To cash recei ved : Dr. 

Speed entries $4252 30 

Stall rents 894 50 

Score card privilege 75 00' 

Programme privilege 50 00 

Advertising, Premium List 263 75 

From State Horticultural Society 8 75 

Sale of corn 1 03 

Speed penalty collected 52 00 

Error in warrant No. 59, 1889 13 25 

Stete appropriation, 1890 2000 00 

Freight refunded 1 15 

Speed penalty collected 83 05 

Advertising in Premium List. 7 50 

Speed money» 17 50 

Water wagon, advertising 20 00 

Stall money 17 00 

Old warrants returned 7 00 

Speed fine 10 00 

From American Short-Horn Breeders' Association 150 00 

Speed fine collected.. 52 50 

$7976 33 
Cr. 
By Treasurer's receiptfl 17976 Sa 
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REPORT OF DELEGATES TO ILLINOIS STATE FAIR. 

The delegation to the Illinois State Fair, 1890, reported as follows, which was 
accepted and ordered to he spread upon the minntes of these proceedings: 

" Lincoln, Nkb., January 17, 1891. 

^^ To ike Honorable State Board of Agriculture of Nebraska: Gentlemen — Youi 
delegates to Illinois State Fair, 1890, held at Peoria, Illinois, would respectfally 
sahmit the following report: 

"That we were most cordially received, and every oonriesy extended hy the 
officers of the fair management to make onr visit pleasant and profitable. We 
are nnanimons in onr opinion that the fair was a very snccessfnl one. and reflects 
great credit upon the management of its several departments. It would be im- 
possible in this report to give a description of the fine displays made, in their 
classes; we were especially attracted to the arrangement of buildings for the ac- 
commodation of horses and cattle. Exhibitors said they were very satisfactory, 
with some slight alterations in length, width, and height of stalls. Inquiry de- 
veloped the fact that there was general complaint against our present accommo- 
dations, and several prominent exhibitors had taken their stock to Minneapolis 
and elsewhere on that account only. We would recommend that the State Board 
take action in the matter, and put up such buildings. It was also demonstrated 
that the policy of giving liberal premiums to collective exhibits by counties and 
societies is beneficial, an^ we believe the present amount could be extended with 
good results. S. H. Websteb, 

"J. B. McDowell." 

REPORT OF DELEGATE TO DISTRICT FAIR ASSOCIATION AND INTER- 
NATIONAL ASSOCIATION FAIRS AND EXPOSITIONS. 

As your delegate to the International Association of Fairs and Expositions and 
Western District Fair Association I have to report: The first named convened at 
Detroit, Mich., on the 14th day of November last. I was not able to attend; nor 
was the alternate, Mr. Macfarland. Hence, Nebraska was not represented. 

The Secretary advises me the meeting was of unusual interest, much better 
attended than for any previous year, showing the organization to be in prosperous 
condition. There were many important matters connected with fair and exposi- 
tion work considered and disposed of, and which will in due time appear in the 
forthcoming printed proceedings. The officers elected for the current year ar« the 
same as last year: Robt. W. Furnas, Nebraska, president, and H. J. Hill, Toronto, 
Canada, secretary and treasurer. 

The Western District Fair Association met at Chicago on the 18th of November. 
There were in attendance delegates from Minnesota, Wisconsin, Illinois, Iowa, Ne- 
braska, Kansas, Wyoming, Oregon, South Dakota, Ohio, Indiana, Colorado, and 
Missouri, showing increased interest in this organization. Among the important 
transactions of this body, at this session, was, through a committee of one from 
each state represented, the presentation of a unif;>rm system of live stock pre- 
miums, and which is presented for the consideration, and I trust ratification, of this 
Board. The officers elected were: Robt. W. Furnas, Nebraska, president, and E. 
0. Lewis, Illinois, secretary and treasurer. 
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The fjBAr dates agreed upon were, lo far as Nebraska is concerned, the same as last 
jear— commencing the second week in September. This requires the approval of 
this Board. The fnll line of fair dates agreed npon for the year 1891 were: Mis- 
flonri, Sedalia, Aagnst, third week; Iowa, Des Moines, last week of Angost and 
first week of September; Minnesota, Hamline, September, second; Nebraska, Lin- 
coln, September, second week; Kansas, Topeka, September, third week; Oregon, 
Salem, September, third week; Ohio, Colnmbos, September, third week; Wiscon- 
sin, Milwankee, September, third week; Wyoming, Cheyenne, September, third 
week; Indiana, Indianapolis, September, fourth week; Illinois, Peoria, last week 
of September and first week of October. All to be followed by the St. Lonis Fair 
and Exposition. 

RoBT. W. Furnas, Delegate. 

The financial portions of all reports were referred to a committee consisting of : 

H. W. Parker Gage connty. 

Ghas. Hoevet Clay connty. 

J. B. Robinson Dodge connty. 

J. T. Mallalieu Bnflfalo county. 

R. H. Templeton Burt county. 

All other portions of all reports were referred to a committee consisting of : 

Wm. R. Bowen Douglas county. 

E. Mclntyre Seward county. 

J. M. Lee Furnas county. 

The President appointed as a committee to award premiums on winter com 
exhibit: 

Frank H. Toung , Custer county. 

J. B. McDowell Jefferson county. 

A. E. Baker Seward county. 

On motion, nominations were made to fill vacancies on the Board occasioned by 
expiration of term of service and otherwise. 

The membership held by W. H. Holmes, of Antelope county, by reason of non- 
attendance and not furnishing an excuse, was declared vacant. 

The following nominations were made, and referred to a committee consisting of 
J. H. Westcott, Lancaster county; W. L. May, Dodge county; H. Lawson, Otoe 
county; N. S. Wright, Pawnee county, and S. M. Barker, Merrick county : 

H. W. Parker Gage county. 

C. E. Lawson Adams county. 

P. H. Berry. Greeley couuty. 

J. C. Warner Webster county. 

R. A. Templeton Burt county. 

R. W. Furnas Nemaha county. 

R N. Grennell Washington county, 

LeRoy Jndd Richardson county. 

R. H. Henry Platte county. 

John Jensen Fillmore county. 

Frank Emerson Douglas connty. 

R A. Barnes Hall county. 
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J. B. Dinsmore day connty. 

M. Dnnham ; Douglas county. 

Henry Fry York county. 

W. H. Baretow Saline county. 

A. Humphrey Lancaster county. 

F. M. Young Custer county. 

J. S. Hayes Hitchcock county. 

B. W. Blake Rock county. 

FredCtorder Cass county. 

L. A. Becher Antelope county. 

J. T. Mallalieu Buffalo county. 

H. Piasecki Howard county. 

Alex. Legg Colfax county. 

A. T. Holt Knox county. 

Hie President was empowered to arrange a detailed programme for th« exer- 
cises during this meeting. 

The Board adjourned to meet at this place again at 7:30 o'clock this cTening, to 
hear Prof. B. E. Femow, now of the Forestry Division of the United States De- 
partment of Agriculture, Washington city, D. C. 

EVENING SESSION. 

January 20, 7:30 p. M., 1891. 

Board met pursuant to adjournment. Present : officers as hefore, with a large 
attendance of visitors. 

Prof. B. E. Fernow addressed the meeting on the subject of ''Forestry and Tree 
Planting on Western Prairies." He was listened to with much interest and closed 
with the hearty applause of the audience. A unanimous vote of thanks was ten- 
dered the professor, and a copy of his address solicited for publication in the 
annual report volume of the Board. The address will be found in ftill in the 
Appendix. 

Adjourned to meet to-morrow morning at 9 o'clock. 



SECOND DAY. 

Janttaby 21, 1891. 
Board met pursuant to acyoumment. Officers as before. Quorum present on 
roll call. 

REPORT OF COMMITTEE ON NEW MEMBERS. 

*^ Your committee to recommend names of members of the State Board for the 
ensuing two years respectfully report the following: 

Robt. W. Fnmas Nemaha county. 

E. N. Grennell , Washington county. 

J. Jensen Fillmore county. 

E. A. Barnes Hall county. 

J. B. Dinsmore Clay county. 
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M. Donliam Douglas county. 

B. H. Henry Platte coanty. 

J. S. Hughes Hayes county. 

W. H. Barstow Saline county. 

A. Humphrey Lancaster county. 

P. H. Young Custer county. 

J. C. Warner Webster county. 

LeRoy Judd Richardson county. 

H. W. Parker^ Gage county. 

"P. H. Barry, Greeley county, to fill the vacancy of S. H. Webster. 

" L. A. Becher, of Antelope county, to fill the vacancy of W. H. Holmes. 

"All of vrhich is respectfully submitted. 

** J. H. Westcott, ChairmafL 
•*N. S.Wright. 
**H. Lawson. 
** S. M. Babkeb. 
"W. L. May." 
The zeport of the committee was unanimously adopted, and the persons named 
declared dnly elected. 

ELECTION OF OFFICERS. 

The Board, on motion, proceeded to elect ofi^cers for the year, which resulted as 
follows: 

J. Jensen, of Fillmore county, was nominated for President. There being no 
•ther nomination, the Secretary was instructed to cast a unanimous ballot for Mr. 
Jensen, which was done, and he was declared elected. 

Messrs. Grennell and McDowell were appointed to conduct the President-elect 
to the chair, which was done, and Mr. Jensen briefly returned thanks for the honor 
conferred, and pledging his best ability to the duties of the office. 

The following officers were then elected, each by a unanimous vote: 

Eli A. Barnes, of Hall county First Vice President. 

R N. Grennell, of Washington county Second Vice President. 

Edmund Mclntyre, of Seward county Treasurer. 

Bobt. W. Furnas, of Nemaha county Secretary. 

Austin Humphrey, of Lancaster county General Superintendent. 

On motion, all other officers and superintendents of classes were left with the 
Board of Managers, with power to fill. 

Pro£ Chas. E. Bessey, State Botanist for the Board, then submitted his annual 
report, and addressed the Board on the subject, "A Dozen Nebraska Grasses and 
Clovers." His address, in full, will be found in its place in the Appendix of this 
▼olume. 

Prof. H. H. Nicholson, Director of the United States Experiment Station, then 
read an interesting paper: ** The Lines of Work in Progress or to be Undertaken 
by this Station." The thanks of the Board were tendered, and a copy of his pa- 
per solicited. It will be found in the Appendix. 

The committee appointed by the President to revise the Premium List, Rules, 
Regulations, etc., reported progress and asked further time. Time was granted, 

8 
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aDd the committee directed to render its final report to the new Board of Mana- 
gers, and the said Board of Managers were empowered to consider, accept, or 
amend the report as it may deem for the best interests of the State Fair. 

In this connection the matter of offering liberal premiums for the cultivation of 
sugar beets in Nebraska was presented. Mr. Mclntyre offered the following reso- 
lution: 

Besolved^ That in Tiew of the importance of the development of the sngar beet 
industry, and demonstrating to the satisfaction of all concerned whether or not the 
general public interested in agricultural pursuits in this state can and will find it 
feasible to profusely cultivate sugar beets for sugar making purposes, etc : There* 
fore, 

Besolvedy That $500, or so much thereof as may be necessary, be set apart to be 
expended as in the diBcretion of the Board of Managers may consider the most prac- 
tical. 

Mr. Emerson offered as a substitute the following: 

" The State Board of Agriculture, to encourage the great beet sugar industiy 
throughout the state of Nebraska, offer premiums for the first, second, third, fourth, 
and filth best one acre of sngar beets produced in the state during the season of 
1891. 

"Said premiums to be, viz: First, $400; second, $300; third, $150; fourth, $100; 
fifth, $50; and the State Board of Agriculture be and hereby is authorized to ap- 
propriate the sum of $1,000 for the purpose named. 

" The conditions upon which the award is made to be, viz: 

" First — The acre entered for premium to be one contiguous acre, to be certified 
to by two disinterested witnesses. 

*' Second — Accompanying the entiy, which shall not be made later than October 
15, 1891, and which shall be filed in writing with the Secretary of the State Board 
of Agriculture, there shall be » full and complete itemized statement oovering the 
followiug details, viz: 

" Description of the character of the soil on which the beets were gruwn, stating 
whether on new or old land, and if old, what crop was grown on same the previous 
season, and if fertilizer had been used on same, what kind and quantity. 

^ When ground was plowed and depth of plowing. 

" Mode of preparing soil prior to planting. 

" How planted and distance between the rows. 

"Name of variety of beet and number of pounds of seed used. 

"When and how each cultivation was performed. 

" When the beets were thinned out, and average distance apart in the row. 

" When harvested and certified weight of crop without tops, and that the Secre- 
tary of the Board is hereby instructed to have blank forms printed to fiicilitate 
and simplify the statement of the grower. 

" Third — A sample of not less than fifteen beets, representing the average size of 
the beets produced, to be forwarded to Prof. H. H. Nicholson, University Exi>eri- 
ment Station, Lincoln, Nebraska, for analysis, with a duplicate statement of the 
conditions under which the crop was grown, as above described. Samples referred 
to to be selected from different parts of the acre, and to be harvested and for- 
warded to Prof. Nicholson before being exposed to frost. 

"Fourth— The premiums to be awarded by a committee composed of three 
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members, to be appointed by the Board of Managers. Said committee to determine 
the awards on a basis of the analysis showing the greatest number of pounds of 
sngar produced i>er acre; also taking into consideration the extent and minute- 
ness of the detailed statement or report submitted by the competitor. 

" Fifth — The committee on awards to report the same to the State Board of Ag- 
riculture at its annual meeting in January, 1891." 

After quite a discussion, participated in by most of the members present, the 
whole matter was referred to the Board of Managers to take such action as it may 
deem adyisable and for the best 

REPORT OF COMMITTEE ON ANNUAL REPORTS OF OFFICERS. 

Mr. Bowen, chairman of committee to whom was referred those portions of an- 
nual reports of officera other than financial, submitted the following report, which 
was adopted: 

^To the State Board of Agriculture : Tour committee to which was referred the 
address of President Greer and Secretary Furnas submit the following report 
thereon: 

" Your committee shares with our President his exultation over the high agri- 
cultural standing of Nebraska, notwithstanding the loss of crops this year in a few 
frontier counties because of prolonged drouth, his view being fully sustained by the 
unusual excellence of our last fair. 

" Your committee recommends that to a committee of three be referred so much 
of the address and report as relates to the Columbian Exposition, with fiill author- 
ity and instruction to secure the desired legislation and appropriation. 

*' Your committee recommends the adoption of the following resolution: 

**Besolvedf That the thanks of this Board are due and are hereby tendered to 
oar President, Robert R. Greer, for his fair and judicious administration of suffiairs 
during his term of office, successfully availing himself of the experience of past 
years, and hopefully striving to secure excellence for the future. 

" Your committee is in full accord with the expression of our Secretary, that a 
state fail is an educational institution, and ftirther is of opinion that such educa- 
tion should be amplified for those who attend our fidrs and also be extended to 
those who are remote; that is to say, the fact that the Nebraska State Fair is 
annually * the greatest show on earth ' should be published to the world, through 
the medium of the press and the Associated Press dispatches. Your committee 
therefore recommends the adoption of the following : 

*' Beaolved, That it is the sense of this meeting that the difierent breeds of horses, 
cattle, sheep, swine, and poultry, the different varieties of all cereals and vegetables, 
etc., etc., exhibited at our iairs should be accurately and distinctly indicated by 
placards; and that our Board of Managers are hereby requested to provide ways 
and means therefor, in order that our patrons and visitors may thereby acquire 
knowledge. 

^^Beeolved, That it is the sense of this meeting that it will be a judicious and 
oommendable investment of our funds, from which our state will reap much bene- 
fit, to secure publication in the Associated Press dispatches of the United States 
during i^e week of our annual fairs, of half a column or so daily, descriptive of 
our exhibits; and our Board of Managers are hereby requested to carry these 
views into opieration. 

" Your committee recommends that hereafter the reports of county agricultural 
societies be made on November 30 of each year; and your committee ftirther 
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recommends that the reports from county societies be published in the annual 
report of 1890. 

^' Your committee appreciates the value of the new schedule and classification of 
entries as contemplated ; but we call attention to the fact that its adoption will 
iuTolve a considerable increase in the total of premiums offered in the several 
classes. 

'' Your committee recommends the disposition of last winter's corn exhibit pro- 
posed by our. Secretary be confirmed ; and tfaat the thanks of the State Board be 
conveyed by our Secretary to Col. Murphy for his zeal in displaying the com prod- 
ucts of Nebraska. 

" Your committee recommends that the proposed use as a museum of one of our 
rooms at the state capitol be referred to the Board of Managers for such action as 
may seem judicious. 

" It is recommended that the county societies be urged to place in our rooms at 
the capitol, exhibits in cases similar to the one there placed by our Secretary, and 
that the committee on legislation already recommended take into consideration 
the matter of appropriation by the legislature to cover the cost of these cases; 
also that the cost of the case already provided by our Secretary be refunded to 
him. 

" We recommend that one hundred dollars be placed at the disposal of our Sec- 
retary for framing and hanging our photographic views of exhibits at our recent 
State Fairs. 

** We recommend the adoption of the following: 

^^Besolvedf That the thanks of the State Board of Agriculture are hereby tendered 
to the newspapers of Nebraska, and to the railroads and express companies, for 
their valuable aid in creating successful State Fairs. 

" We report back for consideration by the whole Board, the recommendation that 
one thousand dollars of our funds be contributed to the state relief Fund. 

** RespectluUy submitted. 

" W. E. BOWKN, 
«J. M. Lke, 

*E. MclNTYBE, 

''Committee.* 
That portion of the report referring to the Secretary's recommendation to 
appropriate $1,000 for the benefit of western sufferers was taken up. After a very 
general discussion, and motions to appropriate various sums, from $1,000 to $2,000, 
the whole matter was disposed of by the adoption of the following preamble and 
resolution, offered by Mr. Dinsmore, of Clay county: 

Whbbeas, There has been a proposition presented for the consideration of this 
Board to donate from the funds of this Board the sum of $1,000 for the relief of the 
drouth-stricken sufferers of the state; and 

Whsbeas, There is a grave doubt as to the right of the Board to use any of its 
ftindsin the way indicated; Therefore, be it 

Besolvedf That we respectfully but earnestly urge upon the representatives of the 
people of the state to at once, by enactment, provide an amount sufficient to meet 
and relieve the prevailing distress for food, fuel, and clothing, and that provision 
be made at once to supply seed grain to the sufferers of the state as will enable the 
farmers to sow and plant the crops of the coming season. 

The Board adjourned to meet again at this place, at 1:30 this afternoon. 
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AFTERNOON SESSION. 

JANUAEY21, 1:30 P. M., 1891. 

Board met pnrsnant to adjournment. Officers as before. 

Prof. Lawrence Bruner, of the United States Experiment Station and Entomol- 
ogist for the Board, read a paper: ** Insect Enemies of the Sugar Beet." 

Prof. J. S. Kingsley, of the State University, addressed the Board. Subject: 
" How Shall We Teach Agriculture ? " 

Prof. D. B. Brace, of the State University, addressed the Board, accompanied 
with diagrams and illustrations on the subject of " Meteorology as Connected with 
Agriculture." 

James Pearson, of Greenwood, read a paper : " Profits and Pleasure of Silk 
Culture." 

Thanks of the Board were tendered each of the above, and copies of papers read 
solicited for publication in the annual volume. They will be found in the 
Appendix. 

Prof. L. E. Hicks, Geologist for the Board, owing to illness, was not able to 
complete his paper, "Fertilizing by Means of Irrigation," asked to be excused, 
and he would have the paper ready for publication in the annual volume. 

Prof. Rachel Lloyd, of the Experiment Station, owing to press of other work, 
was not able to present the paper promised on the subject of the " Sugar Beet 
Industry and Chemical Analyzation." 

S. C. Bassett, secretary of the State Dairymen's Association, being confined to 
his home by illness, was unable to prepare and present a paper touching that 
industry. 

FARMERS' INSTITUTES. 

Mr. P. H. Barry, from the committee appointed at the last meeting of this 
Board, touching the matter of providing farmers' institutes in Nebraska, submitted 
the following report, which was accepted and approved: 

" On the matter of farmers' institutes, which was referred to your committee, we 
beg leave to submit the following report: 

" March 10, 1890, at the call of the Director of the Experiment Station, we held a 
conference with the Executive Committee at the State University, and agreed to 
invite all kindred associations to aid us in formulating a successful plan of 
farmers' institutes, and in view of the fact that the fall of the year would be the 
most propitious time to arrange for such a meeting, we adjourned to meet in 
November. 

"December 16, 1890, your committee again met in conference with the Board of 
Regents at the State University, and as the Nebraska State Farmers' Alliance was 
then in session in this city, an invitation was sent to that body to appoint a com- 
mittee of three to meet a like committee from the State Board of Agriculture, the 
State Horticultural Society, and the Board of Regents, the same to convene at the 
University building to formulate a bill to be presented to the legislature for their 
approval, asking for a small appropriation to carry the same into effect; and your 
committee are glad to report that the above conference was successful in formulat- 
ing such a bill, and that the same received the endorsement of the Nebraska State 
Farmers' Alliance before its adjournment" 
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EXPERIMENT STATION AND STATE FARM. 

Mr. P. H. Barry, from the committee appointed by this Board at its last meet- 
ing to visit the Experiment Station and State Farm, reported as follows, which re- 
port was accepted: 

** March 8, visited State Farm, and were disapppointed to see it in such poor 
condition; with fences not in condition to hold cattle; a herd of hogs without a 
pasture, and barns no doubt that were good enongh years ago, but to-day they are 
not fit to shelter in an economical manner the stock and fodder to feed now on the 
farm, and your committee were informed by those in authority that the legislature 
of 1889 were to blame for the poor condition of the farm, in not providing an ap- 
propriation for its maintenance, and that the farm had to be kept up and the work 
of the station carried on out of the fund of the University. Your committee be- 
lieve that this farm should be a matter of pride to the citizens of this state, and 
should be kept in such a condition that the agricultural students of our University 
should be able to point to it with pride as the best model farm in this grand union 
of states. 

*'And to put this farm in such a condition as to meet the views of your commit- 
tee, we would most respectfully make the following recommendations: 

" First — That a commodious bam be erected, large enough to shelter all stock 
and feed for same now on the farm. 

" Second— That the pastures be properly fenced. 

" Third — That a good pasture, with plenty of shade, be provided for hogs. 

*'And that all surplus stock now on the farm be sold off. That a practical farmer 
be placed in charge of the farm, with full control of the same, and that be be held 
responsible for its management. And that but one breed of thoroughbred cattle, 
and they the very best, should be kept on the farm for the present. And there 
should be an annual sale, at which all the surplus stock of the farm should be 
sold to the highest bidder. 

"experiment station. 

** March 9, visited the Station in company with Mr. Jared Smith, and viewed 
the experiment grounds and cordially approved of Mr. Smith's plan, but am sorry 
to report that no result was reached, and your committee believe this was mainly 
due to a misunderstanding between the agriculturist and the foreman of the farm, 
and to remedy these matters, your committee would make the following recom- 
mendations: 

"First— That so much of the College Farm be set apart, together with all stock 
necessary, to carry on the work of the Experiment Station, and the same be placed 
under the charge of the Director of the Experiment Station. 

" Second — That the Director of the Station should not be expected to teach, as 
we believe that no man can succcessfuUy study the interests of this great agricult- 
ural state and guard the same, and teach at the same time. 

'' Third — We would most respectfully urge the Board of Regents to select a com- 
petent person to take up the investigation of animal diseases where that man, Dr. 
Billings, who by his work has reflected on this state, laid it down. 

" Fourth — And we would most earnestly urge this Board to petition the legisla- 
ture to erect a laboratory for the investigation of animal diseases on the Experi- 
ment Grounds. 
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"And yonr oommittea would farther recommend to the Regents of the TJniTer- 
■ity, thftt the short elementary course in dairying now in the coarse at the 
Wisconsin Agricaltaral College be adopted in our own Agricnltaral Collegei in 
addition to its regular coarse. 

"December 18, yoar committee again visited the Farm and Station, and found 
the stock looking well, and the winter wheat, rye, and oats looking very promising. 
'* December 19, had a conference with the Regents of the University; suggested 
to them plan for the farm, and recommended the adoption of the Wisconsin plan 
of short winter course of dairying in addition to its regular course. And the same 
was cordially received by them. And from the experience of yonr committee 
during the past year, we would earnestly recommend that an advisory committee 
of three be appointed from this body, to aid the Regents and Director of the 
Experiment Station to carry its work to a successful result, and report the result 
of their labor to this Board." 

In connection with this report, Mr. Mclntyre offered the following petition and 
resolution, which was unanimously adopted: 
"Jo the Senate and House of Bepreaentatives of the State qf Nebraska : 

"Besolvedf That we, the members of the Nebraska State Board of Agriculture, 
in regular annual meeting assembled, would most respectfully but earnestly peti- 
tion your honorable body to appropriate a sufficient sum from the funds of the 
State University, now in the state treasury, and not otherwise appropriated, for 
the erection and equipping of a building in connection with the University of 
Nebraska, to be located upon the grounds belonging to and constituting the Ex- 
perimental Farm of the Agricultural and Industrial Ck)llege of said University, 
the said building to be designated and known as the Patho-Biological Laboratory 
of the University of Nebraska. With this end in view we most heartily endorse 

House Roll No. , and would earnestly ask its passage." 

The committee to which was referred to the Secretary's and Treasurer's reports 
submit the following, which was approved and adopted : 

" Mr, JPresident, and OenUemen of the Nebraska State Board of Agriculture : Your 
committee appointed to examine and report on the Secretary's and Treasurer's 
reports for the year ending January 1, 1891, beg leave to submit the foUovnng: 

" We have carefully examined and compared the warrants issued by the Secre- 
tary, and those that have been presented to and paid by the Treasurer, and find 
the same to correspond, and are correct as reported by the said Secretary and Treas- 
urer. 

" Total amount of warrants drawn by the Secretary, from Nos. 1 to 835, inclu- 
sive, $35,414.48. 
" The following warrants for 1890 are unpaid : 

No. 182 18 75 

No. 200 35 00 

No. 320 5 00 

No. 323 5 00 

No. 341 1 50 

No. 427 4 00 

No, 494 1 00 

No. 519 2 40 
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No. 535 $1 50 

No. 642 2 00 

No. 648 50 

No. 669 2 40 

No. 687 1 00 

No. 689 1 00 

No. 777 : 1 00 

Total 172 05 

" The Treasurer's report shows as follows : 

Balance on hand, January 22, 1890 $8777 20 

Total receipts for year ended 39973 13 

Grand total $48755 33 

Warrants paid for 1890 $35333 08 

Warrants paid for 1889 17 00 

Error in warrant No. 368 1 00 

Total paid 35351 08 

Balance on hand January 21, 1891 $13404 25 

^H. W. Pabkeb, Chairman, 
" Chas. Hoevkt. 
"John T. Mallalieu." 
The President nominated the following Board of Managers. The nominationB 
were confirmed by a unanimous vote of the Board: 

Chairman, R. H. Henry Colnmbns. 

J. B. Dinsmore Sutton. 

Martin Dunham Omaha. 

L. A. Kent Minden. 

Milton Doolittle Atkinson. 

The following preambles and resolution adopted by the Custer County Agricult- 
ural Society were read, and ordered spread upon the minutes of this meeting: 

Whebeas, The Custer County Agricultural Society 'has been awarded the gold 
medal for being the successful competitor three successive years; and 

Whereas, The officers of this socie^ having said exhibit in charge have been 
uniformly treated with the greatest kindness and courtesy by the officers of the 
State Board of Agriculture; be it 

Besolved, That this society tender its thanks to said Board for such kindness and 
courtesy. J. D. Ream, President. 

W. H. Crameb, Secretary. 

STATE POULTRY ASSOCIATION. 

The following communication from the Nebraska State Poultry Association was 

read, and referred to the new Board of Managers with a request the petition be 

granted: 

"Lincoln, Neb., January 20, 1891. 

^^ To the State Board of AgricuUure^ in session at Lincoln: Gentlemen — ^The un- 
dersigned, officers and members of the Nebraska Poultry Association, respectfuUj 
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Tepreeent that they are organized for the purpose of enconraging the interest and 
promoting improvement in the breeding and management of poultry, by means of 
exhibitions^ and collecting and disseminating reliable and practical information 
concerning the care and culture of improved breeds of poultry; that they have 
hitherto succeeded in arousing a wide-spread interest in the state in the breeding 
and care of thoroughbred poultry; that it is largely due to our efforts and influ- 
ence that the magnificent poultry house at the State Fair grounds was so creditably 
filled last September; that the association is ambitious of still further extending 
its influence and usefulness, and to that end is engaged in giving a winter exhibi- 
tion of thoroughbred poultry in the city of Lincoln the present week, to which 
many of the best breeders of the state have brought their choicest stock; and that 
to encourage and assist our association in its work, which is directly auxiliary to 
the poultry attraction of the State Fair exhibitions, the State Board of Agricult- 
ure is respectfully asked to appropriate to the present use and benefit of the State 
Poultry Association the sum of one hundred dollars, to be paid to the treasurer 
•f our association as aid for the purpose set forth. 

** We respectfully call your attention to the fact that we have revised the pre- 
mium list of the Board, so far as relates to Class ' F,' Poultry, throwing out about 
fifty-two varieties, for which premiums have heretofore been offered and paid, and 
by thus dropping these varieties from the premium list, have reduced the prizet 
liable to be paid by the Board thereupon, by the amount of |250; and that as a 
measure of economy, at the same time giving aid and encouragement in a direc- 
tion where it will benefit the substantial and meritorious breeds of poultry, the 
■urn of one hundred dollars thus saved can well be granted to our association. 

" KespectfuUy, 

** S. L. RoBEBTS, Tekamah, 

FresidenL 

" J. L. Lyman, Tekamah, 

Vice President. 

" John R. Megahan, Lincoln, 

Secretary and Treaturer, 

" Geo. W. Ostebhaut, David City. 

" Albebt Lemon, Lincoln. 

"J. A. McNabb, Lincoln. 

" Lewis C. Ren, Bellwood. 

" Gbant H. Batdobf, Omaha. 

"S. S. BOETON, Beatrice." 

On motion, the following resolution, offered by Mr. Dinsmore, was adopted: 

Resolved^ That a committee consisting of the following named gentlemen be cre- 
ated, who shall be charged with the formulating of a resolution expressing the 
regret of this Board at the severance of the relations heretofore existing between 
this Board and Mr. S. H. Webster, by his resignation, and expressing our appreci- 
ation of his services as a working member of this Board. Committee: P. H. Barry, 
R W. Furnas, Wm. R. Bowen. 

Mr. Barry, the chairman, asked time to prepare the expression, and iumish the 
Secretary for publication in annual volume. 
In due time Mr. Barry reported as follows: 
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Whbbeas, S. H. Webster has foi years past been an active, yalnable, working 
member of this Board, filling some of the most laborious and difficult positions; and 

Whebeas, His bnsiness relations have been such as to require him leaving the 
state, and therefore tendering his resignation: Therefore, be it 

Beaolvedy That the thanks of this Board are hereby tendered Mr. Webster for 
his yalnable services, and that our best wishes follow, and we cheerfully commend 
him to those with whom his lot may hereafter be cast. 

Bewlved, That the Secretary be and is hereby instructed to furnish Mr. Webster 
with a copy of these preambles and resolutions. 

On motion of Mr. Hayward, the following resolution was adopted: 

Eeaolvedj That the sum of six thousand five hundred dollars be and is hereby 
appropriated by this Board, to be offered in purses and stakes for the speed depart- 
ment ior the State Fair of the year 1891, under a programme to be arranged by 
the Board of Managers, and that the sum of fifteen hundred dollars, or so much 
thereof as may be necessary, be and is hereby appropriated for such special attrac- 
tions as the Board of Managers may deem wise to secure for the State Fair of the 
current year. 

On motion, the following resolution was adopted: 

Resolved, That Prof. Goodwin D. Swezey, director Boswell Observatory, Crete, 
Nebraska, be and is hereby appointed State Meteorologist for this Board, and that 
the sum of $100, or so much thereof as may be required, be appropriated annually, 
until further directed, to defray the expense of his work. 

On motion, the sum of $50 was added to the appropriation heretofore provided 
for defraying the expenses of Prof. Bruner, Entomologist for the Board, making 
the total annual appropriation 1100. 

President Jensen appointed J. B. McDowell, R. R. Greer, and Robt. W. Furnas 
a committee to look after legislative matters, in which this Board is interested, 
more especially an appropriation for the World's Fair at Chicago. 

The question of enlarging the grand stand was discussed, but no definite action 
taken, leaving the whole matter with the President and Board of Managers. 

The Secretary was authorized to pack, box, and send the corn exhibit to Col. C. 
J. Murphy, Edinburg, Scotland, and pay all expenses to New York. 

The Committee on Corn Awards was permitted to complete their report, and re- 
port same to the Secretary. 

The following report was afterwards handed the Secretary? 
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AWARDS, WINTER CORN EXHIBIT, JANUARY 20, 189U 



EXHIBITOBS AND VABIETin 

Shown. 








i 


^ 


s 


g 


•c 


iS 


1 


a 




3d 

P 


1 



I 



LAJIGE YELLOW DENT. 



P. M. Young, Murray... 

C. B. Smith, Blair 

Geo. A. Slayton, Salem 

M. H. Smith, De Soto 

B. R. Todd. Plattsmonth.. 
H. Thomas, Plattsmonth.. 



SMALL YELLOW DENT. 



R. & Briggs. Blair. 

11 H. Smith. De Soto 

Lee Smith, De Soto 

Lee Smith, De Soto 

•J. C. CummiQS, Plattsmonth.... 

f R. Hogne, Crete 

T J« Pearson, Ashland... 



9.88 
9.25 
9.33 
9.50 
9.&8 
8.83 



7.08 

8 

7.25 

7.87 



7.88 

7 

6.88 

6.88 

6.66 

6.75 



6.41 

7.04 
6.87 



Ijbs. (Ml 
2 13 
2 7 
2 8 
3 

2 6 
2 6 



1 9 
2 

1 14 

2 2 



8 

4 



190 
160 
170 
160 
124 
120 



196 
170 
1!H) 
150 



190 
186 
170 
174 
180 
160 



196 
190 
190 
190 



LABGE WHITE DENT. 

Lee Smith, De Soto... 

Gea A. Slayton, Salem 

M. H. Smith. De Soto 

H. W. Detwiler, Raymond 

DaYid Young, Plattsmonth 

J. Giles, Lincoln.... 

< R. W. Black, Plattsmonth 

*L. W. Murray, Plattsmonth..... 

niALL WHITE DENT. 

Lee Smith, De Soto.......^ 

J. Pearson. Ashland........ 

M. H. Smith, De Soto 

nXBD DENT. 

U. Cachlin, De Sota 

H. Selts, De Sota.... 

F. M. Young, Murray 



10 

9.83 

9.41 

8 
10.08 

9.24 



GAUOO DENT. 

M. H. Smith, De Soto 

H. D. Leonard, Lincoln 

•L. C. Murray, Plattsmonth 

HACKBEREY DENT. 

a & Smith, Blair. 

H. Selts, De Soto 

NAMED STRAINS YELLOW. 

Jacob King, Papillion. 

HOGUB'S yellow DENT. 

W. Grimm, Roca. 

B. Hogne, Crete 

SBOTH'S yellow DENT. 

M. H. Smith, De Soto 

MAMMOTH CUBAN. 

Lee Smith, De Soto.« 



7.20 
7.16 
7.58 
7.38 
6.75 
8.83 



7 

7.16 
7.16 



7.79 ' 95 

7 I 88 
7.08 I 90 



7.12 ' 90 
6.54 I 88 



2 11 
8 1 
2 3 
2 13 
2 7 



2 5 
2 8 
2 6 



3 1 
2 9 
2 11 



2 4 
2 3 



8 



5 
6% 



10.16 



7.83 
7.16 



6.51 



7.75 
7.12 



7.58 
7 



95 



2 18 
2 6 



2 8 



2 13 
2 9 



2 10 
2 6 



5 



87 



190 
190 
180 
180 
170 
180 



190 
180 
180 



100 
176 
150 



180 
170 



190 
180 



194 



190 
180 



180 
160 



190 
190 
190 
190 
180 
180 



190 
190 
190 



190 
190 
170 



190 
190 



190 
190 



198 



190 
190 



190 
190 



5752 

54 

66X 

58 

67Ji 









57 
54H 



56 



l^ 



54 
58 



6% 



•Not scored, no shelled corn. 

f Ruled out by Judges, not small yellow dent. 
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AWARDS, WINTER C!ORN EXHIBIT, JANUARY 20, 1891— CONCLUDED. 



exhibitobs and varieties 
Shown. 



NAMED STRAINS YELLOW 
MASTODON. 

Allen Root, Omaha 

YELLOW DENT IMPROVED. 

F. J. Barnum, Waverly 

EARLY CALIFORNIA. 

K J. Barmim, Waverly 

IMPROVED CALIFORNIA. 

K J. Barnum, Waverly..... 

NAMED STRAINS EARLY WHITE PEARL. 

Lee Smith, De Soto 

ST. CHAS. WHITE DENT. 

Geo. A. Slayton, Salem 

V. A. Jonei, Waverly 

SMITH'S WHITE DENT. 

M. H. Smith, De Soto 

smith's large white. 
A. P. Seymour, Unadilla 

smith's small white. 
A. P. Seymour, Unadilla 



a 



8.41 

8.41 

8 

7.66 

9 



8.66 
9 



8.66 
8.50 



7.66 
6.75 
7 
6.79 

6.66 



7.87 
6.76 



7.50 

7 

7 



9 
■S 

as 

Us 



Lb8. Oz. 
2 8 



2 

2 1 
2 
2 7 



2 9 

2 7 



2 13 

2 

115 



o 



5>i 
5 

6 



5H 



6>i 

e 

4 



84 





t 


.o 




•c 


?;s 






1 


K 


I- 








\ 


?: 


to* 




q3 






§ 


^- 


170 


170 


MH 


170 


176 


65H 


170 


170 


62>i 


160 


170 


57 


190 


190 


^H 


190 


180 


iJ^ 


190 


190 


190 


180 


56 


170 


180 


553i 


170 


160 


54Ji 



PREMIUMS. 

The following premiums were awarded : 

Large Yellow Dent — First premium, F. M. Young, Murray; second, C. B. Smith, 
Blair. 

Small Yellow Dent — First premium, R. S. Briggs, Blair; second, M. B. Smith, 
De Soto. 

Large White Dent— First premium, Lee Smith, D© Soto; second, Geo. A. Slay- 
ton, Salem. 

Small White Dent — First premium, Lee Smith, De Soto; second, James Pear- 
son, Ashland. 

Mixed Dent — First premium, N. Cachlin, De Soto; second, Harry Seltz, De Soto. 

Calico Dent — First premium, M. H. Smith, De Soto; second, N. C. Leonard, 
Lincoln. 

Hackberry Dent — First premium, C. B. Smith, Blair; second, Harry Seltz, De 
Soto. 

Named Strain Yellow Dent— First premium, W. Grimm, Roca; second, R. 
Hogue, Crete. 

Named Strain White Dent— First premium, Lee Smith, De Soto; second, Geo. 
A. Slayton, Salem. 
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Sugar Corn—First premium, Fred. Hudson, Saltillo; second, Harry Thomas, 
Plattsmouth. 
Popcorn — First premium, R. Hogue, Crete; second, A. P. Seymour, Unadilla. 
Largest Ear of Com — First premium, Lee Smith, De Soto; second, F. M. Young, 
Murray. 

Largest Number of Varieties — First premium, A. P. Seymour, Unadilla; second, 
Lee Smith, De Soto. 

Fbank M. Youno, 
J. B. McDowell, 
A. E. Baker, 

Committee. 

REPORT OF COMMITTEE ON TESTS OF MILCH COWS. 

Hon, E. W. Furnas, Secretary State Board of Agriculture: Your committee in 
charge of tests of milch cows at Nebraska State Fair for the year 1890 would re- 
spectfully submit the following report : 

There were nine (9) entries in this class, which includes the entries for the special 
premiums offered by the Short-Horn Breeders' Association for milch cows of that 
breed. The following is a summary of the results of the test. So far as one 
could judge there was nothin'g of the '^ professional " on the part of the owners, 
in the way these cows were fed or cared for. Of the cows four years old and over, 
all were iresh between June and August except the cow Goldleaf II, who was fresh 
in June, 1889, and not bred. For cows four years old and over first premium was 
awarded the Holstein cow, Goldleaf 11; second premium, Short-Horn cow, 5th 
Mistletoe of the Grove. There is but one entry of three year olds. 

Jersey — Caryl II, age three years. Owner, Geo. B. French, Fremont, Neb. 

Pounds. Pounds. 

Sept 9. Milk 12 14-16 Butter.^ 62 

Sept. 10. MUk 10 12-16 Butter. 52 

Total 23 10-16 Total L14 

Grade Cow— Fawn II, age four years. Owner, A. G. Porter, Lincoln, Neb. 

Pounds. Pounds. 
Sept 9. Milk 29 5-16 Butter 97 

Sept 10. Milk 28 7-16 Butter 85 

Total 57 12-16 Total 1.82 

Jersey — Pride's Fleta, age five years. Owner, Geo. B. French, Fremont, Neb. 

Pounds. Pounds. 

Sept 9. Milk 25 7-16 Butter 92 

Sept 10. Milk 25 8-16 Butter 99 

Total 50 15-16 Total 1.91 

Jersey — ^Katrine, age seven years. Owner, G«o. B. French, Fremont, Neb. 

Pounds. Pounds. 

Sept 9. Milk 17 9-16 Butter 84 

Sept 10. MUk 18 2-16 Butter 88 

Total 35 11-16 Total 1.72 
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Jersey— Caryl, age seyen yean. Owner, Geo. B. French, Fremont, Neb. 

Poands. Ponnda 

Sept. 9. Milk 24 14-16 Butter... 1.02 

Sept 10. Milk 24 2-16 Butter... 1.05 

Total 49 Total 2.07 

Holstein — Goldleaf II, age five years. Owner, C. F. Stone, Peabody, Kan. 

Pounds. Pounds. 

Sept. 9. Milk 49 3-16 Butter. 1.65 

Sept. 10. Milk 49 3-16 Butter... 1.63 

Total 98 6-16 Total 3.18 

Holstein — Empress Josephine, age ten yean. Owner, C. F. Stone, Peabody, Kan. 

Pounds. Pounds. 

Sept. 9. Milk 47 12-16 Butter.^ 1.35 

Sept. 10. Milk 49 2-16 Butter... 1.22 

Total 97 14-16 Total 2.57 

Short-Horn — Anna Laura, age eight years. Owner, T. R. Daniels, Gilmore, Neb. 

Pounds. Pounds. 

Sept. 9. Milk 26 12-16 Butter 78 

Sept. 10. Milk 27 8-16 Butter 89 

Total 54 4-16 Total 1.67 

Short-Horn — Maggie Gunter, age four years. Owner, R. H. Daniels, Gilmore, Neb. 

Pounds. Pounds. 

Sept. 9. Milk 24 4-16 Butter 75 

Sept. 10. Milk 23 2-16 Butter... 78 

Total 47 6-16 Total 1.53 

Short-Horn— Clara B., age nine years. Owner, B. O. Cowan, New Point, Mo. 

Pounds. Pounds. 

Sept 9. Milk 33 1-16 Butter... 1.17 

Sept 10. Milk 26 7-16 Butter... 99 

Total 59 8-16 Total 2.16 

Short-Horn— 5th Mistletoe of the Grove, age ten years. Owner, J. Russell 
Lownes, Lincoln, Neb. 

Pounds. Pounds. 

Sept 9. Milk 32 7-16 Butter 1.46 

Sept 10. Milk 28 9-16 Butter 1.27 

Total 61 Total.. 2.73 

S. C. Bassett, 
BuperintendetU Class B, Lot IS, 
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CROP AND OTHER AGRICULTURAL PRODUCTS 
REPORT, FOR THE YEAR 1890. 



In pTeparing these reports I aim to present them as fall and complete as possible; 
and yet it is short of what is desired, or should be. It is believed to be as near 
correct, howeyer, as can be made under existing circumstances. The compilation 
is made from official state and. county records, reports from district and county 
iigricnltural associations, and correspondents in each organized county — princi- 
pally firom official records. The values, average and general, of lands, both im- 
proved and unimproved, and live stock, are entire from official returns and records. 
These, it must be remembered, are made for taxable purposes, and, as can readily 
be seen, are far below actual cash values. In the opinion of the compiler this is a 
mistaken policy, and works injury. The law provides otherwise, and should be 
enforced. 



(49) 
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ANNUAL METEOROLOGICAL REPORT OF THE NE- 
BRASKA WEATHER SERVICE FOR 1890. 



BY GOODWIN D. SWEZBY, DIRECTOR, AND G. A. LOVBLAND, SIGNAL CORPS, 

ASSISTANT. 



This report is sabstantiallj a rearrangement of the data already pablished in 
the monthly bnlletins of the Nebraska Weather Service for the year 1890. Re- 
ports received too late for publication in the bnlletins have been here incorporated 
and the averages revised and modified when necessary; some slight discrepancies 
between the monthly bulletins and this annual report are to be thus accounted 
for. All available sources of information have been resorted to, and great care 
taken to avoid errors; it is believed that this report may be taken as a trustworthy 
and a tolerably complete statement of the meteorological conditions which have 
prevailed in the state during the year 1890. 

STATIONS AND OBSERVERS. 

As will be seen from the following table, the number of stations from which 
reports are received now reaches seventy-nine, and further, that they are well dis- 
tributed throughout the state. They are more numerous, it is true) in the south- 
eastern section than elsewhere, as they always 'have been, but they are not, as 
formerly, confined or nearly confined to that part of the state. Four of these are 
stations of the United States Signal Service, whose officers co-operate heartily with 
the Nebraska Weather Service; four others are United States military posts, whose 
reports we receive through a like courtesy on the part of the surgeon general of 
the United States army; ten others are stations of the Burlington & Missouri rail- 
road, whose reports are furnished by the co-operation of Superintendent T. E. 
Calvert; the remaining volunteer stations are for the most part supplied either 
with standard United States rain-gauges or else with gauges of a similar pattern, 
manufactured specially for the Nebraska Weather Service; also with thermome- 
ters either of the United States Signal Service pattern, or else tested here at the 
central office by our standard thermometers. 

LIST OP VOLUNTARY OBSERVERS WHO HAVE FURNISHED REPORTS FOB 1890. 

Station. County. Observer. 

Alliance Box Butte Dr. W. R. Lewis. 

Ansley Custer Peter Fowlie. 

Ashland Saunders Geo. Shedd. 

Bassett Rock A. H. Gale. 

Beaver City .Fuinas C. W. Malono. 
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SUUion. County. Obaerver, 

Bingham Sheridan W. C. Wood. 

Barwell Garfield H. N. Leach. 

Craig Burt « E. F. Irwin. 

Crawford « Dawes W. B. Anderson. 

Creighton Knox Dr. Geo. Roberts. 

Crete.. Saline C. E. Chadsey. 

Cnlbertson Hitchcock John Bailor. 

Culberteon Hitchcock Mrs. L. A. Wibley. 

Dayid City Butler E. B. Taylor. 

DeSoto Washington Charles Seltz. 

Dunning Blaine... H. C. Judson. 

Elwood.. Gosper W.Ward. 

Erickson Wheeler A. Dahl. 

Fairbury Jefferson Dr. I. Humphrey, 

Fairfield Clay P. B. Gaylord. 

Falls City Richardson Robert Clegg. 

Fort Niobrara Cherry Post Surgeon. 

Fort Omaha Donglaa Post Surgeon. 

Fort Robinson Dawes Post Surgeon, 

Fort Sidney Cheyenne.. Post Surgeon. 

Franklin Franklin J. N. Bennett. 

Fremont Dodge I. E. Heaton. 

Oeneva Fillmore R. B. Spear. 

CrenoA Nance G. S. Truman. 

Oering Scott's Bluff J. P. Finley. 

Grand Island Hall T. A. Watson. 

Orant Perkins.. W. L. Rutledge. 

Harvard Clay Dr. J. T. Fleming, 

Hastings Adams O. F. Heartwell. 

Hay Springs Sheridan Wm. Waterman. 

Hebron Thayer Dr. C. M. Easton. 

Holdrege.. Phelps Mrs. M. E. Randolph. 

Howe Nemaha G. D. Carringtou. 

Imperial Chase J. M. Bird. 

Kimball Kimball D. Henderson. 

Kennedy « Cherry Mrs. M. G. Erickson. 

Lexington Dawson J. M. Tipton. 

Lincoln Lancaster T. Brugger. 

Long Pine Brown R. W. Blake. 

Marquette Hamilton John Ellis. 

Minden Kearney Joel Hull. 

Mullen Hooker L. S. Trefun. 

Nebraska City.. Otoe J. B. Parmelee. 

North Loup Valley E. W. Black. 

North Platte Lincoln Observer Signal Service. 

Oakdale Antelope G. S. Clingman. 

Omaha Douglas Observer Signal Service. 
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Station. County. Observer, 

O'Neill Holt A. U. Morris. 

Ough Dundy E. H. Talbot 

Palmer^ Merrick C. Shieldstream. 

Paxton Keith Dr. R. D. Harris. 

Plattemonth Cass H. B. Bargess. 

Precept. Famas H. Montgomery. 

ParpleCane Dodge S. R. Mason. 

Ravenna Buffalo E.Smith. 

Saigent Caster J. S. Spooner. 

Saronyille Clay A. B. Hollenbeck. 

Seward Seward W. J. Hayford. 

Sionx City, Iowa Observer Signal Service. 

Superior , Nuckolls S. Diller. 

Syracuse Otoe P. W. Risser. 

Tecumseh ..Johnson W. L. Dunlap. 

Tekamah Burt... Dr. A. D. Nesbit 

Thedford... Thomas ; C. C. Wright 

Valentine.. Cherry Observer Signal Service. 

Wallace Lincoln W. Bardon. 

Weeping Water Cass G. Treat 

West Hill Platte J. L. Truman. 

West Point Cuming E. G. Bruner. 

Weston Saunders J. R Campbell. 

Whitman Grant T. Donegan. 

Wilcox Kearney Mrs. C. W. Le Bar. 

Yankton, S. Dakota Observer Signal Service. 

York... York W. H. Davis. 

RLIVIEW OF THE WEATHER FOR THE YEAR. 
JANUABY. 

January opened and closed with mild and pleasant weather; cold weather pre- 
vailed from about the 12th to the 24th, beginning with a considerable snow storm 
generally throughout the state from the 10th to the 12th, accompanied by high 
winds; there were slight snow storms also about the 4th and 22d. The mean tem- 
perature has been about normal, but with extremes both of heat and cold; the 
storm about the 11th was accompanied by high winds. 

Temperature. 
The mean temperature for southeastern Nebraska was 17.6^; in the northern 
part of the state considerable cold weather occurred, reaching a minimum of 34® 
below zero at Fort Niobrara; the maximum of the month was 72® at Mullen, which 
is higher than heretofore reported for January, except in 1888. 

Precipitation. 
A map of precipitation for the month shows a small area in the extreme south- 
eastern part of the state with over two inches; the east central part of the state 
generally from one to two, and the remainder of the state, with a small area in 
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Saunders and adjacent counties, less than an inch. There haye been more than the 
normal number of cloudy days and of days in which some snow fell. 

Ncie9 From Ob$erver8. 

"The winter has been quite cold, the first twenty days averaging only 8°, the 
latter part being much warmer. On the 12th we had a blizzard, though not nearly 
as severe as the one on January 12, 1888." E. F. Erwin, Craig. 

** Moderate and comfortable weather from the 1st to the 12th, then cold up to 
the 24 tb, then moderate, comfortable and spring-like the rest of the month." G. 
Treat, Weeping Water. 

*' The winter so far has been the mildest I remember; only two weeks that ap- 
peared like winter. Stock are going through in fine condition." Dr. Humphrey, 
Fairbury, 

FBBBUABT. 

The month of February was generally warm, with considerable extremes of 
temperature. It was more than usually dondy, but with little rain or snow. 

Temperature; 
The mean temperatuie for southwestern Nebraska was 26.5^, which is about 3^ 
above the normal; it reached a maximum of 74^ in the southern part of the state 
and a minimum of 29° below zero in the northern part during the month which 
is both higher and lower than our records show in any preceding February. 

Precipitation. 
Only one station, Valentine, reported over an inch of precipitation; a strip ex- 
tending through the northern and northeastern part of the state had over half 
an inch, while along the southern border there was generally but a trace. The 
precipitation came almost wholly in the early and the latter part of the month, 
from the 9th to the 10th and from the 22d to the 27th, which latter storm was 
followed by the cold wave which gave the minimum temperature of the month. 

Notes From Obaervert. 

^ Wild geese were seen going north on the 2d and 4th, blue birds on the 5th, 
and robins on the 9th. Weather decidedly variable.'' W. L. Dunlap, Tecumseh. 

" February has been a pleasant month though generally cold. The first half 
was warm and the last half quite cold, getting as low as 21° below zero on the 27th. 
Very light precipitation." E. F. Irwin, Craig. 

''During February the first week was the warmest of the four, while the last 
week produced some of the coldest and severest weather of this winter." G. S. 
Clingman, Oakdale. 

" Weather more severe than the cold weather of last month on account of fire* 
quent high winds." E. W. Black, North Loup. 

*' The first half of the month was warm and frost out of the ground, so there 
was considerable plowing done and some wheat sown." Wm. Waterman, Hay 
Springy. 

*' Bange of temperature during the month 25°, which is excessive even for this 
changeable climate." S. W. Reyuolds, Fort Robinson. 
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HARCH. 

The month of March was cold and backward, with leas than nsoal rain but mor« 
than nsoal rainy daya. 

Temperature* 

The mean temperature for the month was 33.7^, which Is about 3® below the 
normal; the maximum for the month, 75®, is about the usual maximum, and the 
minimum, 7® below zero, rather lower than usual in March, although in 1886 it 
went down to 15® below. 

FrecipUation, 

With the exception of a narrow strip along the northern border of the state and 
« wider one along the northeastern, the precipitation amounted to less than an 
inch; in the extreme northeast and at Valentine it amounted to oyer two inches. 
The mean for the state was about an inch. The number of rainy days was slightly 
greater than the normal. 

Notes From ObserverB. 

** March has been rough and cold. Farmers have not as yet been able to plow 
or sow. Winter wheat does not promise well, but recent rains may bring it out 
all right. Robins, bluebirds, and tomtits remained here all winter." W. L. 
Dunlap, Tecumseh. 

*^ Weather for March has been cold and windy. The mean temperature is lower 
than for the past two years. Farmers sowing wheat and oats." G. D. Carrington, 
Howe. 

*' Robins singing on the 18th; bluebirds seen on the 16th; elm and maple buds 
•welling on the 23d." G. Treat, Weeping Water. 

'* March has been a pleasant month; not much cold weather. But very little 
work has been done on the farms this month." A. D. Nesbit, Tekamah. 

^* The first thunder of the season was heard on the morning of the 27th." £. G. 
Bruner, West Point. 

*^ Larks and prairie chickens were first seen on the 17th." John Ellis, Mar- 
quette. 

" Seeding has begun, with indications of a larger acreage of small grain than for 
seyeral years. First appearance of larks on 20th, and first thunder and lightning 
on the 17th." J. L. Truman, West Hill. 

** Weather cool and spring backward. Some seeding done and much frost in the 
ground." T. A. Watson, Grand Island. 

*'This month was very unfavorable for agriculture. Not much grain was put 
in, the ground often being frozen." C. Shieldstream, Palmer. 

" The month very dry, seeding backward ; commenced plowing 16th and sowing 
wheat 20th; saw first lark on the 19th, first kildeer on the 22d, first kingfisher on 
the 26th; saw first lightning on the 21st and first thunder storm here on the 27th." 
J. S. Spooner, Sargent. 

'* March has been colder than usual and we have had considerable snow. L. S. 
Trefun, Mullen. 

"Last half of the month very windy. First meadow lark seen on the 27th." 
Wm. Waterman, Hay Springs. 
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APRIL. 

The month of April was decidedly wann and dry; the mean temperature was 4^^ 
aboye the normal and the precipitation only about half the usual amount 

Temperature. 
The monthly range of temperature for the state was 87^, from a maximum of 
94® at Wilcox to a minimum of 7® at Fort Niobrara. The April temperature haa 
not ranged lower since 1881, nor higher since 1883. The mean temperature for 
Bontheastem Nebraska was 55.3®, which has been exceeded only once— in 1883. 

Precipitation. 

The region of the greatest rainfall was the extreme southwestern comer of the 

state, and next to this the southeastern. A narrow strip along the lower Platte 

and thence south to Franklin received less than an inch; the mean for the state 

was two inches. A considerable fall of snow occurred in the northern part of the 

state. 

Notes From Observers. 

"Since my last report the winter wheat has deyeloped grandly and can now be 
safely rated at 98 per cent Pasturage is short for want of rain. Farmers are well 
ahead with their work." W. L. Danlap, Tecumseh. 

"Farmers planting com; wheat and oats not doing well on account of drought" 
0. D. Carrington, Howe. 

"The month has been pleasant but came short of the usual April showers, and 
rain is needed very much. Trees of all kinds in full blossom and the prospect is 
very good for fruit" P. W. Risser, Syracuse. 

** Ground quite dry; unless rain comes soon small grain will suffer somewhat 
Farmers preparing for com and some are planting.'' G. Treat, Weeping Water. 

"The ground is very dry. Farmers are preparing for com and some have al- 
ready planted. The fruit trees are in blossom and give promise of an abundance 
of fruit" Dr Nesbit Tekamah. 

"The ground is very dry; for two to four feet deep it appears almost perfectly 
dry." L £. Heaton, Fremont 

"Spring has opened finely; frait is in abundant blossom, but we greatly need 
rain." Geo. Shedd, Ashland. 

"Dry; fruit trees of all kinds blossoming very heavily; com planting begun. '^ 
E. B. Taylor, David City. 

"Small grain looking fidr on old ground; stock generally looking well; some 
com planted, but ground very dry." T. A. Watson, Grand Island. 

"An unusually warm spring, but vegetation is not correspondingly advanced. 
Precipitation about normaL Small grain was put in under fkvorable conditions and 
looks welL" J. S. Spooner, Sargent 

"Month closes warm and pleasant; plenty of ndn and pasturage good. Wheat 
and oats fine, with a large acreage sown. Plowing for com well advanced and a 
large proportion planted." Mrs. L. A. Wibley, Culbertson. 

"High wind began on the 7th and continued about forty hours, during which 
our heaviest snow of the month fell; snow flying on one side of the road and dust 
on the other." S. W. Reynolds, Fort Robinson. 
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MAY. 

The month of May shows an exceedingly wide range of temperature, bat a mean' 
temperatare very nearly normal. It was a month yery deficient in rainfall, espe- 
cially in the western and southwestern parts of the state. 

Temperature. 
The temperatare ranged from a minimum of 14^ to a mazimani of 100, neither 
of which has been exceeded in previous years. The mean temperatare was 61. 

Frecipiiation, 
Tha regions of greatest rainfall were along the Missonri and Elkhom rivers, 
reaching a maximum of 6.75 inches at West Point. The Loup river basin was 
also fairly well watered; from there south and westward the amount falls off, 
reaching a minimum of 0.66 at Culbertson. 

Notes From Obaervera. 

'* The corn that was retarded by cool nights is now rapidly pushing up. All 
crops are doing well." 6. D. Carrington, Howe. 

**The frost of the 7th killed tomatoes and other tender plants. Much more 
rain needed.'' W. L. Dunlap, Tecumseh. 

''The first of the month was cool and dry, too much so for all crops to do well, 
but the latter part was warmer, and the frequent rains helped vegetation wonder- 
fully and the prospect for everything is now very good." P. W. Risser, Syracuse. 

" The ground is in fine condition for crops.** G. Treat, Weeping Water. 

" The mean for the past month has been just the same as that for May, 1889, but 
the extremes were not as great. A heavy frost occurred on the 7th, doing slight 
damage to fruit. The precipitation has been about normal, being an even three 
inches for the month, which has fallen in frequent showers and kept crops in good 
condition.** G. S. Clingman, Oakdale. 

'^ The frost on the 6th and 7th cut down early potatoes and the leaves and bads 
on several kinds of trees.** G. S. Truman, Genoa. 

''First thunder this year on the 11th. Rain from a clear sky, with a brilliant 
rainbow, at 6:45 p. M. on the 17th.** £. Smith, Ravenna. 

''We are below normal in rainfall, and all small grain is injured. Had a de- 
structive hail storm on the 18th, damaging everything in its path, which was one 
and a half by three miles.** Dr. Humphrey, Fairbury. 

" Wheat and oats have been injured by the dry weather. Pastures are short 
and hay will be light. Com is looking well.'* Dr. C. M. Eaton, Hebron. 

"Crops are doing as well as could be expected in the face of cool, dry weather.** 
T. A. Watson, Grand Island. 

** Month cold, raw, and backward, with an excessive amount of high wind and 
no rain of consequence. Com at present writing is but up and not as forward as 
it should be. Small grain satisfactory.** A. H. Gale, Bassett. 

" May 30. Temperature of the soil eight feet deep, 70^; eighty feet deep in well, 
64°. Corn now has fourth leaf.** R. W. Blake, Long Pine. 

^' Month closes very dry; no rain to speak of; large portion of spring wheat be- 
ing plowed up. Com on old ground not suffering; very little sod corn coming 
up.** Mrs. L. A. Wibley, Culbertson. 

" Vegetation is reported as very backward in this section.** S. W. Reynolds, Fort 
Robinson. 
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JUNK. 

The month of June was one of extremes of temperature and of precipitation , 
the maximnm temperatare for the month being the highest yet recorded for June 
and the minimum the lowest, and the rainfall varying from less than an inch in 
the west to over eighteen inches in the east. 

Temperature. 
The temperature for the month ranged from a minimum of 32® at Alliance to a 
maximum of 108® at Ansley and Thedford. A slight frost was reported in con- 
nection with this minimum but no damage done. The mean temperature was 
75.2^1 or about 59 above the normal. 

JhrecipUation, 
All the stations in the extreme western part of the state report less than an inch 
of rainfall. From there eastward the amount increases quite irregularly to the 
Missouri river; the greater part of the state received three or four inches, although 
a limited region on the upper Niobrara received about six inches. The region of 
greatest rainfall is an area stretching east from Tekamah, where 18.70 inches was 
reported, into Fayette county, Iowa, where 16.53 inches was reported by the Iowa 
Weather Service. The largest monthly rainfall, previously reported in Nebraska 
was ia02, at Plattemouth in June, 1874. 

Tomadoe$, 

Two tornadoes have devastated towns in Nebraska during the past month; one 
OD the 3d, passing through the northwestern part of York county, almost com- 
pletely destroyed the town of Bradshaw; another on the 22d, in northwestern 
Buflblo county, completely destroyed the half idozen buildings of the little town of 
Sweetwater. 

Notes From Observers, 

**Too little rainikll; small grain short, but fairly headed; com well cultivated 
and looked well at end of month; blackberries and raspberries dried up on the 
vines; grapes were mostly killed by the frost of May 7, but the vines blossomed 
again and many more clusters set than before, and they now promise well." W. 
L. Donlap, Tecumseh. 

" The weather had been very favorable for all kinds of products up to the 20tb, 
when the hot weather set in and, continuing to the 28th, almost melted everything; 
but a good rain on the latter day changed things for the better.'' P. W. Risser, 
Syracuse. 

** The latter half of the month extremely hot, but excellent com weather. Small 
grain improved Tery much. Apples have thinned out considerably bat leaving 
room for the rest to grow larger." G. Treat, Weeping Water. 

" In our neighborhood all crops look well. Apple trees badly blighted; they bad 
this spring such a profusion of blossoms that some trees were killed, especially 
Empennr of Alexander; small fruit, cherries and plums are plenty." Chas Seltz, 
DeSoto. 

''The wind did some damage here on the 22d, but not worthy the name of tor* 
nado." I. E. Heaton, Fremont 

"Tornado at Sweetwater on the 22d." E. Smith, Ravenna. 
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''Hail on the 2d and 3d did a great deal of damage in kitchen gardens and 
nearly rained some fields of corn " Mrs. M. G. Erickson, Kennedy. 

'' Small grain has been badly damaged by dry weather and by hot sonth winds^ 
will average abont half a crop. Corn at present promises a good yield." J. M. 
Tipton, Lexington. 

'* Corn in floe condition; wheat good in some fields, bnt the larger portion is a 
failure. Hot winds for days together scorched vegetation badly." Mrs. L. A. 
Wibley, Culbertson. 

*' Frost on the 7th in a few places; no damage." Wm. Waterman, Hay Springs. 

JULY. 

The month of Jnly was extremely dry and hot, and there is an almost universal 
complaint of the failure of the crops. 

Temperature. 

The month was, on the whole, the hottest on record; the mean temperature, 77.8^, 
was about equaled in July, 1888, but has not been exceeded; the maximum, 112^, 
as recorded at Wilcox and atThedford, isl® above that of July, 1889, and7'' higher 
than any previously recorded. 

^ecipttatiom. 

There was a fair amount of rain in the northern and southeastern parts of the 
state, but elsewhere a deficiency, and in the southwestern part of the state, where 
the drought in June was severe, there was only a fraction of an inch. There wa» 
also a marked preponderance of dear skies and much hot wind. 

Notes From Observers. 

" Winter wheat of good quality, yield eight to thirty-two bushels; com look» 
remarkably well considering the weather." W. L. Dunlap, Tecumseh. 

'' The month has been exceedingly hot and dry, yet the corn crop looks fair and, 
with another rain or two, will secure a good half crop." P. W. Risser, Syracuse. 

'^Cora is fiiirly good. Small grain mostly secured in good shajie." O. Treaty 
Weeping Water. 

** The rainfall of the past month has been quite fiiir in amount, bnt not well dis- 
tributed as to time, and many fields of corn are now suffering for want of it" Geo. 
Shedd, Ashland. 

" Oats average about thirty bushels per acre, against forly last year, but quality 
better." Chas. Selts, De Soto. 

** The rain&ll has been light this month, yet sufficient to insure a good com crop. 
The potato crop is light, due to drought the first of the month and extreme wet 
in June." A. D. Nesbit, Tekamah. 

''On the 29th the grass was so dry that lightning firom a small doud (no rain) 
■et it on fire a few miles fiom town and about 100 acres were burned over." G. 
S. Clingman, Oakdale. 

** On July 5th the temperature of the soil eight indies deep was 98* at 4 F. M."^ 
R. W. Blake, Long Pine. 

** The month has been remarkable for its intense heat, made more so by high 
southerly winds, which have nearly if not quite rained the growing corn, baking 
the ground so that what little ndn we have had was absorbed before reaching the 
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plant roots; with copioas rain we cannot expect more than half a crop.'' Geo. S. 
Truman, Genoa. 

'* The past month has heen very warm and dry. Corn will not make one-fonrtb 
crop. Oats and hay will he ahont half a crop. Pastures pretty well dried up. 
Sugar heets standing the drought in good shape." T. A. Watson, Grand Island. 

"We have had no general rain in this section during the month of July. The 
hot dry winds have damaged the com crop very much." Peter Fowlie, Ansley. 

''Wheat, so &T as threshing has heen done, averages from seven to ten hushels 
per acre. The dry weather and the hot winds have almost totally destroyed the 
com crop." J. M. Tipton, Lexington. 

** Very hot and dry. Small grain hardly paid for harvesting and com is thought 
to be rained by the dry weather and hot wind." Mrs. C. W. Le Bar, Wilcox. 

" This has been the hottest July ever known here. High hot winds blew for 
twelve days. Com is nearly all burned up and is being cut for fuel. Wheat and 
oats in most cases did not pay for seed corn; no potatoes." Mrs. L. A. Wibley, 
Cnlbertson. 

AVausT. 

The month has been one of extremes of temperature, with an average a little 
below the normal; the rainfall, although less than normal for southeastern Ne- 
braska, was, on the whole, sufficient to improve greatly the condition of the crops. 

Temperature, 
A maximum temperature of 108° occurred at several stations early in the month 
which is in excess of any preceding August; a minimum of 34° is lower than any, 
except August, 1888, which gave the same temperature. The mean for the month, 
72.2®, was about a degree below normal. 

Frecipiiation, 

Rainfall was quite evenly distributed over the state; three isolated localities in 
the northeastern, southwestern, and middle parts of the state received less than an 
inch, and one in the southeastern as high as five inches, but over the greater part 
of the state from one to three inches fell. There was a larger than the normal 
amount of cloudiness. 

Notes ^om Observers. 

''Com promises from twenty to forty bushels; potatoes are almost a total fail- 
ure ; grass very short ; green worms are eating the cabbage ; turnips fair, and an 
immense crop of the finest watermelons." W. L. Dunlap, Tecumseh. 

" The fine rains we had during the month helped the corn crop a great deal, pre- 
pared the ground nicely for fall plowing, and the amount of good it has done 
to pastures is hard to estimate; apples and grapes are much better than we looked 
for." P. W. Risser, Syracuse. 

"The com crop is coming on finely; some pieces will yield as much as usual. 
Small grain is of good quality, but perhaps not quite so heavy as last year." G. 
Treat, Weeping Water. 

"Brilliant meteor in westem sky at 8 P. M., the 8th." E. B. Taylor, David City. 

"Beantiful, fair weather, but rather dry for fall plowing. Corn will average a 
tsAi crop; hay, while not heavy, will make a fair crop." R. W. Blake, Long Pine. 
6 
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'* There is a fine crop of hay. Corn is filling out and ripening well; with the 
exception of potatoes, yegetables have done finely." Mrs. M. G. Erickson, 
Kennedy. 

** The rain this month has improved the prospects of the com that was planted 
late, and helped the hay crop considerably, making an abundance of grass on the 
pasture land." Peter Fowlie, Ansley. 

" The continued high temperature and small amount of precipitation has kept 
com to a low condition, and it now seems that not more than half an ayerage crop 
can be expected, and many experienced farmers place it at less. Hay is a third and 
potatoes are a fourth of an average crop. Wheat is threshing out better than it 
appeared at harvesting. This county (Kearney) will come out: wheat, eighty per 
cent, oats forty-five, barley thirty-five of an average crop, with quality better 
than average.'* J. Hull, Minden. 

**Many farmers not having any old com lefb over, and this year's crop being 
ruined, are compelled to feed their horses wheat." J. M. Tipton, Lexington. 

" Com will make a fair crop for this county (Sheridan)." Wm. Waterman, Hay 
Springs. 

8SPTBMBBB. 

The month was one of extremes in temperature, early frost and prevailing lack 
of rain, with considerable cloudiness. 

Temperature, 
The mean temperature for the month, 62.4, was about 2^ below the normal. 
A maximum temperature of 104^, excessive for September, was reached at Wilcox, 
and a minimum of 16^, also unusual for September, was reached at Fort Niobrara 
in connection with the first heavy frost of the season on the 13th. 

Ptecipitation, 
Over the western half of the state the rainfall varied from none or a mere trace 
in the extreme west, to one inch through the middle and northeast; over the re- 
mainder of the state from one to three inches fell. 

Notes From ObterverB, 

^ Comparatively dry, but crops are safe now and quite plenty to spare ibr ex- 
port." G. Treat, Weeping Water. 

" This September is remarkable for the unusual number of frosts, yet doing no 
material damage. The area of winter wheat sown is at least 400 per cent greater 
than last year and promises all that could be desired." W. L. Dunlap, Tecumseh. 

'' Corn almost as good as last year; potatoes rather poor; gardens good. " E. G. 
■ Bruner, West Point. 

**The first killing frost of the season was on the 13th, when ice was one- fourth 
of an inch thick." G. S. Truman, Genoa. 

^* Ground very dry; four frosts noticed this month." T. A. Watson, Grand 
Island. 

** Ground very dry; winter wheat shows fairly well, but has not all comeupb 
Com more nearly a failure than was supposed, much of it being green when the 
frost came and is soft, and some almost worthless except as fodder." P, B. Gay. 
lord, Fairfield. 
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"The precipitation has been far below the ayerage, and a September frost before 
the middle of the month has heretofore been almost anknown." Dr. C. M. Easton, 
Hebron. 

" Least rainfall so far this year of any during past thirteen years. Com hnsking 
ont £Eir less than appeared to promise a month ago, averaging but about eleyen 
bushels in this (Kearney) count j. Plenty of feed secured. Too dry to do fall 
plowing, and pastures drying up.'' Joel Hull, Minden. 

** Light frosts on the 6th and 7th, doing no damage; but a severe freeze on the 
13th practically stopped all com growing in this vicinity. Com is a failure, wheat 
stands about seventy-flve per cent, oats twenty-five, rye twenty, flax twenty, pota- 
toes thirty, and wild hay fifty. The farmers are relieving themselves of stock, 
hogs, and cattle, as grain, and even rough feed, is very scarce." J. S. Spooner, Sar- 
gent. 

" Ground very dry and rains are needed for fall wheat and rye. The freeze on 
the 12th will make much soft corn.'' A. H. Gale, Bassett. 

'*The month has been very windy, changeable, and dry." Mrs. M. G. Erick- 
•on, Kennedy. 

OOTOBEB. 

l%e month of October was one of nearly normal precipitation and temperature, 
although with a large range in the latter. 

Temperature. 

Th« highest temperature reported for the month was 92®, which is very unusual 
for October; the lowest 8®, which has not been exceeded since 1887. The mean 
temperature for southeastem Nebraska was 52®, which is almost exactly the nor- 
mal temperature. 

Precipitation. 

A map of precipitation for the month shows the west half of the state with less 
than an inch of rainfall; the east half more than an inch, with a maximum of 3.28 
at Superior and another high area stretching from the middle of the state to the 
northeastern comer. The number of rainy days and the amount of cloudiness were 
about normal. 

Notes From Observer b. 

*' October has been a pleasant month; farmers are busy picking com, which is 
an average crop in this county." A. D. Nesbit, Tekamah. 

"The month has been a fine one; a large amount of winter wheat sown and la 
looking well." R. B. Spear, Geneva. 

" Farmers inproving the time gathering com and apples; com yielding from 
twenty to forty, average about thirty bushels per acre." G. D. Carrington, Howe. 

*^ The month has been all we could ask in the way of fine weather, drying com 
in nice shape for gathering." Dr. L Humphrey, Fairbury. 

''The month has been so dry throughout that no fall plowing has been done. 
Oom husking rapidly progressing, coming in in excellent condition; quality num- 
ber three and four. Pasture injured more by drouth than frost; fattening hogs 
and cattle marketed just as soon as ready. Com will not average more than eleven 
bushels per acre, probably about ten.*' J. Hull, Minden. 
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"Warm wind from northwest on the CTening of the 26th and on the following 
day." E. W. Black, North Loup. 

" The month has been very dry, with very high winds daring the middle of the 
day." Wm. Waterman, Hay Springs. 

KOYBMBEB. 

The month of November was warm and dry, with prevailing clear skies and al- 
most no snow. The ground as yet is not frozen so as to prevent fall plowing. 

Temperature, 
The mean temperature for the month was the highest on record for November, 
41.2^, for southeastern Nebraska. The extremes have not been great, ranging from 
8 below to 79 above. 

Precipitation. 

The southeastern part of the state had a little more than its average rainfall, 
ranging from one to two inches; throughout the remainder of the state the pre- 
cipitation was less than an inch and generally less than half an inch. 

Notes From Observers, 

" November has been a warm, dry month, with less than an inch of rainfall. 
Com is about all in the cribs, averaging thirty bushels per acre." G. D. Carring- 
ton, Howe. 

^* Weather fine for the season; stock doing finely; winter wheat still in first rate 
condition; com was a better yield than could have been expected considering the 
severe drouth of last season; very little selling, brings 45 cents. The outlook for 
next yearns crop is far from encouraging." W. L. Dnnlap, Tecumseh. 

' * Many clear days during the month. Glowing sunsets are noticed again of late. " 
G. Treat, Weeping Water. 

** November has been a very pleasant month; ground dry but not frozen." A. 
D. Nesbit,Tekamah. 

" Warm month ; the largest amount of winter wheat sown I ever saw, and all 
looking finely ; corn all gathered and about ten bushels per acre on an average 
through the county." R. B. Spear, Geneva. 

'' The extremes of temperature have not been so marked as in the preceding 
years, and the mean temperature has been the highest since we have kept the 
record, five years." Dr. C. M. Easton, Hebron. 

" This month the ground has been in good condition for fall plowing, which has 
been practically completed in good shape." E. Smith, Havenna. 

'* The month has been noticeable for still, warm, sunshiny days. Ground goes 
into winter very dry. Tree claims may suffer if remainder of winter sets in and 
holds severe." A. H. Gale, Bassett 

*' We have had an exceptionally warm and pleasant month, and range cattle were 
never looking finer." Mrs. M. G. Erickson, Kennedy. 

** Month has been warm and pleasant, with more than the usual number of clear 
days." Wm. Waterman, Hay Springs. 

DSCEMBSS. 

The month was one of the warmest and driest of Decembers, although not as 
warm as last December; the ground was scarcely frozen so as to prevent plowing. 
There was a conspicuous absence of storms. 
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Temperature. 
The mean for soatheastern Nebraska was 32.5^, exceeded only in 1881 and 1889. 
rhere were more than the normal number of days below 32^, bat in soatheastern 
Nebraska it did not fall below zero, and in the northern part of the state only to 
10® below. 

Precipitation. 
Throaghoat the central part of the state there was no precipitation, or only a 
trace, and throughout the state it did not exceed half an inch, except at Kimball 
and Franklin. There were much more than the normal number of clear days. 

Notee From Observers. 
"December has been unusually dry and warm, with considerable light wind.'' 
A. D. Nesbit, Tekamah. 

"This month was unusually fine; ground remained unfrozen so as to allow grad- 
ing the entire month.'' E. G. Bruner, West Point 

" Fair, sunshiny weather, with only four cloudy days. Temperature at no time 
down to zero. The ground frozen about three inches and very dry; many wells 
drying and some dried out; the surface is still moist enough in the fields.'' G. 
Treat, Weeping Water. 

^'This December is remarkable for its fine weather; stock of all kinds in good 
eonditioD." W. L. Dunlap, Tecumseh. 

" Most remarkable weather during December for the past twenty years; no pre- 
•dpitation, with clear days and nights; winds light, except one or two wind and dust 
storms of short duration. Fall wheat doing well so far. Mild temperature with 
« lower mean than last year, but no zero weather. No fowl flying of any note." 
O. D. Carrington, Howe. 

"Month of December finest I ever saw; ground not frozen on the 31st. " R. B. 
Spear, Geneya. 

^' Weather fine during most of the month; ground dry but not frozen to any ex- 
tent. Stock doing well; corn turned out better than was expected considering the 
long drouth." S. C. Woodraff, Stromsburg. 

''Remarkable calm and pleasant month; ground np to 31st not frozen; excep- 
tional weather for the month.'' A. H. Gale, Basse tt. 

"Month of December temperate and dry; cottonwood buds swelling." John 
Ellis, Marquette. 

" December has been an unusually warm month, with no precipitation whatever. 
Winds have been unusually severe, almost a hurricane on the 26th. The year went 
out in a terrific gale. Distant thunder was heard in the northwest on the 23d." 
J. S. Spooner, Sargent. 

"Stock is doing well up to date on stalks and the pastures, with a good prospect 
of getting through the winter with the supply of feed on hand. Considerable fall 
plowing has been done, perhaps one-third of usual amount." Joel Hull, Minden. 
*'Tbe temperature has been nearly the same throughout the month, except on 
the 7th, when it was 2° below zero, and on the 25th, when it was only 4° above, but 
the cold only lasted a few hours each time." Mrs. M. E. Randolph, Holdrege. 

''The weather has been lovely, almost an unbroken series of beautiful, clear, 
mild days. This has made it exceedingly favorable for the hundreds of poor fam- 
lies in the west section of the state." J. M. Tipton, Lexington. 

"The temperature has not been down to zero yet this season." Wm. Waterman, 
Hay Springs. 
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THE YEAR AS A WHOLE. 

The year of 1890 has been the driest of the thirteen years coTered by our rec- 
ords, and the hottest, with the exception of 1878, the first of these thirteen years. 

The mean temperature of southeastern Nebraska for the year was 50.7^, which 
is 1.6^ above the normal. Twice during the thirteen years the mean temperature 
has been up to 50.6°, viz., in 1882 and in 1889; the mean for 1878 was 51.4°. 

The year has been one of extremes of temperature; the highest for the year was 
112°, which has not been exceeded and only once nearly equaled, viz., in 1889, 
which gave a maximum of 111; the lowest was 34° below zero, which was only 
exceeded by one degree in 1888. The total amount of freezing weather however 
has been about normal. ' 

The facts regarding the amount of rainfall and its distribution over the state are 
best presented in the maps at the end of this report. By these it will be seen that 
the rainfall nowhere amounted to twenty-five inches, and over nearly half the state 
did not reach fifteen. Two localities especially suffered, viz., a region in and 
around Hamilton county and a more extended area throughout the western and 
southwestern parts of the state, continued as a narrow strip eastward along the 
north side of Pine Ridge. The amount of rainfall increases, in the main, as we go 
eastward and reaches its highest in two localities along the Missouri river. 

As the success of crops depends not so much upon the total amount of rain for 
the year as upon that which falls in the growing season, another map has been 
prepared to show the distribution of the rainfall of these growing months; this 
critical period is taken to cover the months of April to August inclusive. It will 
be seen that this map bears a close resemblance to that of the rainfall for the year, 
showing the same two localities of especial drought and the same two of more 
abundant rainfall. 

For the purpose of showing how much our rainfall for the past season has falleik 
below the usual amount, a third map has been prepared, showing the normal rain- 
fall for the same growing season. This map, it should be said, is only approxi- 
mately correct, but sufficiently so to make the comparison of the past year with 
the average years an instructive one. The data for this map of normal rainfall are 
derived from the " Climate of Nebraska," published by the United States senate, 
May, 1890, from compilations by the Chief Signal Officer. It does not include all 
the data, especially for early years, which are on file in this office; and when all these 
data can be included and reduced we shall be able to derive from them a more 
exact map of the normal distribution of rainfall in the state. It should be noticed 
also in comparing the map of precipitation for the growing season of 1890 with the 
map of normal precipitation that the various amounts of rainfall are represented 
by different shades in the two maps. The last map shows the number of rainy 
days during the year in various parts of the state; as in the case of the amount of 
rainfall, a maximum is reached along the Missouri river, and two ]:egions of de- 
ficiency are found, one southeast of the center and one in the southwestern part of 
the state. 

In comparing the rainfall for 1890 with that of previous years we find that in 
southeastern Nebraska the smallest rainfall previously recorded is 22.95 inches, in 
1887, and the average for thirteen years is 28.61 inches. The rainfall for 1890 was 
only 21.81 inches, almost seven inches below the normal. 

The number of rainy days is not so deficient. The least number for any year 
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thus far was fifty-three days in 1878 and 1880; the number for 1890 was sixty, and 
the average nnmber for the past thirteen years is seventy-one. 

Clondy days have even been in excess of the normal nnmber, bnt so have the 
clear days, so that the year as a whole has been one of fair rather than of dear 
days. 

The fall of snow was 19.5 inches, which is five inches below the normal ; there 
have, however, been six years in which the snowfall was less than in 1890, and 
only six in which it was greater. 



COMPARISON OF THE YEAR 1890 WITH PREVIOUS YEARS. 

Owing to the meagemess of the records of early years for the western part of 
the state, it has not seemed wise to attempt any detailed comparison of the weather 
of the state as a whole for different years. 

For the older part of the state, however, we have copious records rnnning back 
to 1878. The ** whole state," as it was called in the bulletins of the Nebraska 
Weather Service up to and inclnding 1885, contained but few stations outside of 
the limits of what has since been called the *' southeastern section " of the state. 
An instructive comparison is therefore possible of the weathei' for different years 
in southeastern Nebraska. The comparison would probably not be very different 
for the state as a whole. 

The following tables show accordingly the mean temperature, the number of 
days in which the thermometer rose above 85^ or fell below the freezing poiut and 
below sero, the amount of precipitation and the number of days on which it fell, 
the number of cloudy days and of clear days, and the depth of snowfall for south- 
eastern Nebraska; these items are found by averaging the number reported at the 
different stations. Days are counted cloudy when the sky is four-fifths overcast, 
clear when less than one-third. The tables also show the highest temperature, 
and the lowest recorded anywhere in the state by standard self-registering ther- 
mometers. Numbers enclosed in brackets are assumed for the purpose of making 
averages, the amounts assumed being derived from reports of other years in the 
same section: 
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FEBRUARY. 
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8.3 
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78.8 


23.8 


112 


40 


8.38 
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1 
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1 
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74.4 
75.0 
79.5 
78.0 
74.1 
70.2 
69.9 
75.8 
70.9 
72.1 
72.8 
72.2 




97 
95 
97 
100 
91 
92 
93 
91 
100 
102 
103 
105 
108 


61 
66 

61 
68 
62 
47 
46 
47 
40 
88 
84 
40 
34 


3.14 
2.09 
4.86 
1.69 
1.58 
8.68 
8.76 
8.96 
2.97 
8.99 
S.64 
6.81 
8.16 


4.0 
6.0 
7.1 
3.7 
4.0 
7.6 
7.1 
7.9 
7.0 
9.8 
8.8 
6.9 
8.4 


0.7 
1.9 
4.8 
8.2 
1.9 
4.4 
7.0 
4.8 
8.7 
9.0 
8.6 
6.8 
6.6 


21. 
18.4 
17.0 
17.4 
18.6 
l:<.« 
13.7 
13.8 
15.0 
10.0 
11.5 
15.9 
13.2 
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1880 

1881 

1888 


...g...».. 
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9.6 
8.0 
9.2 
19.7 
13.5 
8.6 
12.5 
10.8 


1883 

1884 
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1888. 


1887 


1888 

1889 
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78.2 
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1181 
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1886 
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1888. 

1889 

1890 
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6:>.5 
61.1 
64.2 
67.3 
67.5 
60.8 
67.9 
64.0 
65.4 
G4.4 
64.6 
61.6 
62.4 



64.4 



► 

< 



6.8 
8.9 
8.7 
10.8 
10.8 
2.0 
6.3 
5.0 
9.2 
6.5 
5.0 
3.0 
5.0 



5.8 



22 

*» 9 



91 
91 
93 

99 
94 
91 
92 
92 
93 
9( 
luO 
101 
104 






83 
28 
84 
36 
41 
37 
89 
43 
34 
80 
26 
24 
18 



I 



2.58 
1.86 
3.41 
4.05 
0.92 
3.38 
2.99 
2.34 
3.59 
3.04 
0.23 
1.76 
1.61 
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6.1 
6.9 
6.5 
1.9 
7.1 
5.8 
6.2 
9.9 
7.9 
2.0 
4.8 
8.7 
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10.4 
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90 
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90 
86 
91 
92 


16 
20 
23 
2i 
31 
26 
26 
23 
16 

2 
12 
11 

8 


0.47 
1.58 
2.06 
8.62 
2.79 
4.58 
2.36 
2.26 
1.25 
0.72 
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l.Ol 
1.43 
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87.2 


21.0 
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0.42 
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7.0 
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6.0 
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18.3 


28.2 


7.6 


58 


-26 
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8.7 


14.0 


11.1 
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88.2 


23.0 


0.2 


59 


-9 


0.90 


8.4 


6.9 


11.2 
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21.8 


28.4 


5.3 


57 
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1.01 


6.4 


8.2 
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26.2 
22.7 
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11.2 
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65 
66 


-9 
-18 
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0.71 
0.86 
1.19 


8.4 
9.7 
4.4 


7.5 
11.0 
8.0 


12.7 
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7.9 
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14.4 
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18.0 


25.5 


8.8 


57 


-12 


0.90 


6.5 


9.0 


9.6 


1887 


21.6 


29.0 


5.6 


56 


-28 


0.87 


6.0 


9.0 


7.0 


1888 


31.6 


27.0 


0.1 


70 


-8 


0.49 


3.9 


6.8 


8.1 


1889 


87.9 
82.6 


15.0 
29.0 


0.0 
0.0 


80 
82 


-14 

-10 


0.14 
O.U 


1.1 
0.8 


9.7 
6.0 


11.6 


1890 


18.2 


Mean 


25.1 


25.4 


4.1 






0.70 


4.5 


8.8 


11.8 
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51.4 
49.4 
49.7 
49.8 
50.6 
47.6 
47.8 
46.8 
48.0 
48.4 
48.8 
50.6 
50.7 




g 
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1 

"5. 

1 


I 


k 

1^ 


1 

1 


1 


1«7«. 

1879 


117.9 
185.8 
140.4 
140.6 
181.6 
131.8 
136.0 
142.9 
146.0 
187.8 
182.0 
112.2 
182.8 


18.2 
22.2 
14.8 
16.6 

8.0 
15.6 
29.5 
29.4 
25.7 
28.6 
82.1 

6.2 
13.7 


97 
97 
97 
100 
99 
99 
97 
98 
102 
103 
105 
111 
112 


-8 
-17 
-26 
-32 
-15 
-28 
-32 
-27 
-26 
-SO 
-35 
-27 
-34 


29.29 
28.74 
25.29 
85.79 
27.18 
36.79 
29.05 
29.24 
28.32 
22.95 
27.56 
80.14 
21.81 


16.0 
17.1 
14.9 
43.5 
19.4 
21.6 
23.8 
20.8 
69.1 
26.4 
15.3 
18.8 
19.5 


53.1 
61.7 
68.3 
73.2 
66.8 
89.2 
80.0 
76.4 
87.4 
78.1 
77.8 
67.2 
59.8 


60.8 
43.4 
52.2 
69.5 
62.6 
75.6 
81.1 
70.6 
70.1 
79.6 
77.6 
98.5 
89.5 


183.5 
174.9 


1880 


188 7 


1881 


141 


1882. 


158.5 


1888 


148 9 


1884. 


140.8 


1885. 

1886. 

1887 

1888 


167.5 
166.4 
Uh9 
140.6 


1889 


158.1 
168.0 


Mean...... 


49.1 


13.1.7 


19.9 






28.61 


24.6 


70.7 


70.8 


159.4 
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NEBRASKA STATE BOARD OF AGRICULTURE. 



METEOROLOGICAL DISTRICTS. 
For the purpose of oomparing meteorological conditions in different parts of Ne- 
braska the state has been divided into six sections of very nearly eqnal extent, as 
shown on the maps; these sections are identical with those adopted by the State 
Horticultural Society in January, 1888, as representing natural botanical districts 
of the state; the counties included are as follows: 

THE SOUTHEASTEBX SECTION. 



Polk. 


Seward. 


Saline. 


Richardson. 


Butler. 


York. 


Gage. 


Pawnee. 


Saunders. 


Hamilton. 


Johnson. 


Jefferson. 


Cass. 


Clay. 


Otoe. 


Thayer. 


' Lancaster. 


Fillmore. 


Nemaha. 


NuckoUa. 




THE 


NORTHEASTERN SECTION. 




Sarpy. 


Douglas. 


Washington. 


Dodge. 


Colfek. 


Platte. 


Burt. 


Cuming. 


Stanton. 


Madison. 


Antelope. 


Holt. 


Kerce. 


Wayne. 


Dakota. 


Dixon. 


Cedar. 


Knox. 


Thurston. 


Boyd. 




THE CENTRAL SECTION. 




HalL 


Buffalo. 


Dawson. 


Custer. 


Sherman. 


Howard. 


Merrick. 


Nance. 


Greeley. 


Valley. 


Boone. 


Wheeler. 


Garfield. 


Loup. 


Blaine. 






THE 


SOUTHWESTERN SECTION. 




Webster. 


Franklin. 


Harlan. 


Fumaa. 


Red Willow. 


Hitchcock. 


Dundy. 


Chase. 


Hayes. 


Frontier. 


Gosper. 


Phelps. 


Kearney. 


Adams. 


Keith (south of 


Lincoln (south of 


Perkins. 




the Platte). 


the Platte). 




THE ] 


NORTHWESTERN SECTION. 




Brown. 


Keya Paha 


Cherry. 


Sheridan. 


Dawes. 


Box Butte. 


Sioux. 


Rock. 




THE WESTERN SECTION. 




Cheyenne. 


Grant. 


Arthur. 


McPherson. 


Thomas. 


Logan. 


Keith (north of 


Lincoln (north of 


Hooker. 


Banner. 


the Platte). 


the Platte). 


Kimball. 


Deuel. 


Scott's Bluff. 
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TSMFBRATUBB. 

Mean for southeastern 

section 

Mean for northeastern 

section 

Mean for central sectiOD 
Mean for southwestern 

section........^...... 

Mean for western section 
Mean for northwestern 

section.......^ 

Mean for the state. , 

FBECmTATION. 

Mean for southeastern 

section 

Mean for northeastern 

section 

M«an for central section 
Mean for southwestern 

section 

Mean for western section 
Mean for northwestern 

section 

Mean for the state. 

BAINY DATS. 

Mean for southeastern 

section. 

Mean tor northeastern 

section 

Mean for central section 
Mean for southwestern 

section. 

Mean for western section 
Mean for northwestern 

section 

Mean for the state. 



a 


1 

26.5 


1 


17.6 


33.7 


14.6 
15.1 


23.1 
24.3 


31.8 
32.8 


19.1 

18.7 


25.3 

28.4 


34.6 
37.8 


12.9 
16.8 


23.6 
25.2 


38.8 
34.0 


1.24 


0.35 


0.89 


1.04 
1.18 


0.41 
0.31 


1.60 
0.68 


0.42 
0.31 


0.17 
0.32 


0.24 
0.26 


0.51 
0.78 


0.59 
0.36 


1.39 
0.84 


5.6 


8.4 


5.0 


6.2 
3.3 


3.9 
3.0 


7.4 
4.6 


3.0 
3.2 


2.7 
2.6 


2.3 
3.0 


4.2 
4.2 


7.0 
8.8 


8.4 
5.1 



55.8 



53.0 
50.9 



50.8 
48.6 



47.6 
51.0 



1.12 



1.49 
1.85 



61.0 



58.0 
59.0 



61.0 
56.3 



54.9 
58.4 



3.00 



3.84 
2.74 



2.60 1.36 
3.23 1.47 



1.51 
1.97 



3.9 



2.16 

2.34 



8.9 



10.8 
7.4 



5.2 

6.7 



9.0 
8.0 



1 


i 


< 
72.2 


1 


1 


1 
1 


75.2 


78.8 


62.4 


62.0 


41.2 


72.4 
72.0 


77.2 
78.5 


69.9 
70.9 


61.7 
61.7 


50.3 
49.1 


39.4 

38.8 


76.2 
70.5 


84.7 

77.9 


76.2 
71.7 


63.7 
64.9 


52.2 
49.5 


39.6 
38.9 


68.0 
72.4 


75.4 
78.8 


69.2 
71.7 


60.5 
62.5 


47.4 
50.1 


36.2 
38.9 


4.27 


3.38 


3.16 


1.61 


1.43 


1.25 


6.54 
3.02 


2.60 
0.97 


2.06 
2.41 


1.94 
1.31 


1.39 
1.48 


0.88 
0.73 


3.44 
1.22 


1.10 
1.56 


2.30 
1.76 


0.44 
0.34 


0.42 
0.44 


0.80 
0.89 


3.80 
3.63 


3.01 
2.10 


1.74 
2.24 


0.28 
0.99 


0.42 
0.93 


0.65 
0.87 


8.1 


5.3 


8.4 


3.7 


4.8 


2.4 


10.6 
8.3 


7.0 

4.4 


10.1 
9.0 


5.6 
3.6 


6.2 
3.3 


2.9 
2.2 


7.1 
5.4 


4.1 

5.0 


5.0 

5.9 


1.9 
1.6 


2.0 
1.8 


2.0 
1.4 


8.6 
8.0 


7.0 
5.5 


9.9 
8.0 


1.8 
3.0 


3.1 
8.5 


2.6 
2.2 



32.5 



31.4 
3(^6 



83.2 
34.8 



32.2 
32.5 



50.7 



48.6 
48.6 



51.3 
49.7 



46.8 
49.3 



0.1121.81 



0.07;23.36 
O.Ol 16.69 



0.1413.43 
0.^012.00 



0.26 
0.13 



0.8 



1.5 
0.3 



0.6 
1.6 



15.81 
17.18 



59.8 



6.6 
53.5 



41.1 
iS.O 



71.5 
-)8.8 
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UNITED STATES SIGNAL SERVICE. 

Following are the monthly meteorological summaries for the year 1890, furnished 
by Sergt L. A. Welsh, signal corps observer, Omaha, Nebraska: 

JANUARY. 





Temperature. 


Precip. 

in 
inches 
A lOOths 


s 


Mean. 


Max. 


Min. 


1 


22 

6 

14 

82 

8 

3 

18 

24 

41 

87 

26 

8 

3 

18 

-3 

-3 

8 

6 





-4 

4 

8 

20 

40 

88 

31 

34 

40 

44 

32 


29 

12 

31 

40 

12 

8 

29 

44 

62 

43 

38 

10 

12 

28 



8 

11 

17 

4 

6 

1 

17 
13 
37 
45 
45 
40 
42 
48 
52 
36 


15 

1 

-1 
25 

3 
-2 

7 
23 
30 
81 
14 

6 
-6 

7 

-6 
-14 

4 
-7 
-3 
-7 
-8 
-8 

4 

2 
35 
30 
22 
26 
32 
37 
29 




9, 




8 




4 




5 
€ 

7 


.06 
.07 


8 
9 




10 




11 
12 
13 
14 
15 
16 


.10 
.56 
.21 
.02 
.22 


17 
18 


.01 


19 
20 
21 


.08 


22 
23 
24 


.09 
.04 


2ft 




26 




27 




28 




29 
30 





31 








lev 
dp 


rOTE.— B 
el. "T' 
itation. 


sirometer 
' Indicat 


reduce< 
68 trace 


1 to sea 
of pre- 



SUMMARY. 

Mean barometer, 30.24. Highest barometer. 30.81; date, 
2d. LoVest barometer, 29.58 ; date, 26th. Mean temper- 
ature, 18. Highest temperature, 52; date, 9th. Lov^est 
temperature, -14; date, 16th. Greatest daily range of 
temperature, 35; date, 24th. Least daily range of tem- 
perature, 5; date, 12th. 



Mean temperature for this month in— 



1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876. 
1877.. 



..24 1878 

..19 1879 

..17 1880 

..22 1881 12 

..11 1882 28 

..27 1883 12 

..20 1884 ...17 



.29 1885.. 
.22 1886.. 
.34 1887.. 



1888 

1889..... 
1890...., 



...12 
... 7 

...12 
... 8 



....18 



Total deficiency in temperature during month, 6^°. 
Total deficiency In temperature since January 1st, 6S°. 
Prevailing direction of wind, northwest. Total move- 
ment of wind, 6,144 miles. Extreme velocity of wind, 
direction, and date, 32, northwest, 12th. Total precipi- 
tation, 1.44 inches. Number of days on which .()1 inch 
or more of precipation fell, 11. 



Total precipUation (in inches) for ihU monih \ 



1885 

18'^6 

1H87 

1888 

1889 

1890 



1871 


0.60 


1872 


0.08 


1873 


0.64 


1874 

1875 

1876 


0.32 

0.'>6 

0.22 


1877 


0.53 



1878.. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
18S4.. 



..1.13 
..0.07 
..0.90 
..0.61 
..0.74 
..1.01 
..0.72 



0.41 

1.1> 

0.49 

0.58 

1.62 

1.44 



Total excess in precipitation during the month, 0.^5, 
Total excess in precipitation since January 1st, 0.85. 
Number of cloudless days, 8; partly cloudy days, 12; 
cloudy days, 11. Dates of frost, . 



FEBRUARY. 



'4 

3 


86 
48 
29 
28 
82 
20 
84 
43 
28 
84 
42 
86 
44 
29 
26 
14 
16 
2 
12 
22 
82 
81 
2 

-2 
-1 


37 
64 
32 
35 
43 
32 
43 
56 
81 
48 
53 
44 
6L 
33 
32 
24 
22 
11 
18 
28 
43 
86 
6 
6 
1 
10 


9-1 

34 
S2 
26 
22 
20 

8 
25 
30 
25 
19 
20 
28 
28 
25 
21 

8 

9 
-8 

5 
16 
22 
26 
-1 
-7 
-6 
-12 


X 


4 




5 




7 


.01 


9 
10 
11 




1? 




18 




14 




TS 




16 




17 




18 




19 
•'0 


.02 


21 
22 
2S 


.04 
.14 


?4 




2.5 
26 
27 
28 


.17 
.06 
.08 
.02 


lev 
cip 


rOTE.— B) 

el. "T' 
itation. 


arometei 
' indical 


r reduce* 
es trace 


i to sea 
of pre- 



ture, 3 ; date, 8d. 



Mean temperaJtwrefor ihi$ month i 



1871... 
1872.., 
1873.., 
1874... 
1875... 
1876.., 
1877... 



1886...... 

1887 

1888 

1889 

1890...... 



..17 
..24 
..18 
..26 
..23 
..25 



30 1878 37 

28 1879 27 

27 1880 31 

23 1881 18 

13 1882 36 

30 1883 22 

87 1884 19 

Total deficiency in temperature during month, 27°, 
Total deficiency in temperature since January Ist, 95P. 
Prevailing direction of wind, northwest. Total move- 
ment of wind, 6,367 miles. Extreme velocity of wind, 
direction, and date, 38, northwest, 7th. Total precipltap 
tion, 0.54 inches. Number of days on which .01 inch or 
more of precipitation fell, 8. 



1871...... 

1872.. 

1873 

1874 

1875 , 

1876 

1877 



Total predpitaiion {in inches) for this monih in— 

1.76 1878 0.14 1884 

1879 0.93 

1880 0.14 

1881 3.09 

1882 0.60 

1883 1.09 



...0.43 
...0.04 
...0.92 
...0.51 
...0.40 
...0.44 



1.42 

1885 0.47 

1886 ...0.86 

1887 « 1.00 

1888 0.74 

1889 0.23 



Total deficiency in precipitation during month, 0.24. 
Total excess in precipitation since January 1st, 0.61. 
Number of cloudless days, 8; partly cloudy days, 8; 
cloudy days, 12. Dates of frost, . 
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MARCH. 



« 


Temperature. 


Precip. 

in 
inches 
AlOOths 


& 


Mean. 


Max. 


Mln. 


1 


6 . 
22 
• 86 
14 
14 
10 
21 
22 
SO 
87 
40 
37 
37 
21 
12 
84 
47 
45 
86 
50 
50 
40 
42 
54 
46 
42 
86 
84 
86 
80 
81 


,12 
40 
49 
18 
18 
16 
26 
31 
34 
41 
45 
44 
48 
29 
24 
51 
67 
58 
45 
62 
65 
51 
54 
64 
53 
65 
44 
48 
40 
84 
37 


1 
4 
23 
10 
9 
4 
16 
13 
27 
83 
34 
80 
^6 
18 
1 

18 
87 
87 
26 
39 
85 
80 
80 
43 
38 
29 
29 
20 
32 
27 
25 




? 




^ 




4 

6 

7 
8 


.03 
.10 
.28 
T 


9 
10 
11 
1?! 


.06 
.02 
T 


18 




14 

If) 


.01 


U 




17 




18 




11) 




?4) 




?1 




22 
?3 


.03 


iM 




?5 




?A 




27 

9H 


.72 


?9 




j^ 




31 


.10 



Note.— Barometer reduced to sea 
level. " T " indicates trace of pre- 
cipitation. 



SUMMARY. 

Mean barometer, 30.14. Highest barometer, 80.74 ; date, 
15tb. Lowest barometer, 29.86 ; date, 27th. Mean temper- 
ature, 33. Highest temperature, 65; date, 21st. Lowest 
temperature, 1 ; date, 15in. Greatest daily range of tem- 
perature, 36 ; date, 2d. Least daily range of temperaturr, 
7 ; date, 9th. 

Mean temperature for this month in— 



1871.. „ 41 1878.. 



..48 1885....... 

1886.... 



....82 

..3« 



1872 31 1879 41 

1873 88 1S80 36 1887.. 

1874 84 1881 28 1888.. 

1875 80 1882 .....40 lt89 .^..40 

1876 29 1883 85 1890... .; 33 

1877 .........34 1884 .....85 

Total deficiency in temperature during month, 92^^. 
Total deficiency in temperature since January Ist, 187°. 
Prevailing direction of wind, north, 34 per cent Total 
movement of wind, 7,787 miles. Extreme velocity of 
wind, direction, and date, 50 miles on the 27th. Tot al 
precipitation, 1.35 inches. Number of days on which .01 
inch or more of precipitation fell, 10. 

Total precipitation {in inches) for this month in— 



1878... 
1879... 
1880... 
1881... 
1882... 



1885... 
1886... 
1887... 
1888... 



1871 0.18 

1872 1.61 

1873 0.44 

1874 1.49 

1875 1.24 

1876 8.18 

1877 1.26 

Total deficiency in precipitation daring month, 0.14. 
Total excess in precipitation since January 1st, 0.47. Num- 
ber of cloudless days, 6; partly cloudy days, 11; cloudy 
days, 14. Dates of frost, . 



18c4.. 



8.09 

2.17 

0.50 

0.72 

0.79 

0.52 

4.91 



1890... 



0.88 

1.81 

0.48 

8.25 

O.iS 

1.35 



APRIL. 



Temperature. 



Mean. Max. Min 



34 

40 

49 
48 
55 
66 
66 
60 
42 
66 
69 
63 
49 
48 
62 
'62 
53 
67 
60 
60 

64 
63 
68 
60 
64 
68 
62 
61 
70 



44 
44 
56 
69 
65 
78 
86 
68 
61 
76 
86 
63 
56 
66 
61 



71 
72 
70 
72 
73 
68 
63 
65 
65 
72 
74 
76 
81 



28 

36 
42 
38 
45 
53 
46 
52 
83 
86 
52 
48 
42 
40 
43 
45 
40 
43 
49 
49 
51 
66 
48 
40 
44 
44 
45 
61 
46 



Precip. 

in 
inches 
A ICOths 



.05 
1.06 



.03 



.06 



Note.— Barometer reduced to sea 
level. ** T " indicates trace of pre- 
cipitation. 



SUMMARY. 

Mean barometer, 30.06. Highest barometer, 80.66 ; date, 
1st. Lowest barometer, 29.46 ; date. 11th. Mean temper- 
ature, 05. Highest temperature, 86; date, 11th. Lowest 
temperature, 23 ; date, Ist. Greatest daily range of tem- 
perature, 40 ; date, 10th. Least daily range of tempera- 
ture, 8; date, 2d. 



Mean temperature for this month i 



1871.. 
1872.. 
187S.. 
1874.. 
I 1875.. 
1876.. 
1877.. 



...64 
...51 
...45 
...45 
...45 
...51 
...50 



1878.. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 



.65 

54 


1885 

1886 


50 

51 


.51 
44 


1887 

1888 


64 

.....52 


.52 
.54 

48 


1890 ... 


.....52 
55 



Total excess in temperature during month, 166<'. Total 
deficiency in temperature since January Ist, 21°. Prevail- 
ing direction of wind, southeast. Total movement of 
wind, 7,340 miles. Extreme velocity of wind, direction, 
date. 36, northwest, on the 8th. Total precipitation, 
1.55 inches. Number of days on which .01 inch or more 
of precipitation fell, 6. 

Total precipitation {in inches) for this month »*»— 

1871 3.88 

1872 3.84 

1873 -...3.83 

1874 2 01 

1875 3.06 

, 1876 2.65 

I 1877 6.24 



1878.. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 



.3.97 


1885... 





...6.84 


..1.77 


1886... 


,,„ 


...1.77 


..0.55 


1887... 


,,,, 


...0.88 


...4.23 


1888... 


..•••«... 


...2.95 


..4.81 


1889... 


...M*... 


...1.19 


..8.20 


1890... 


....tM... 


...1.55 


.ass 









Total deficiency in precipitation daring month, 1.90. 
Total deficiency in precipitation since January Ist, 1.48. 
Number of cloudless days, 10 ; partly cloudy days, 18 ; 
cloudy days, . Dates of ft-ost, . 
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MAY. 



^ 


Tehpbraturs. 


Preclp. 

in 
inches 








Q 


Mean. 


Max. 


Mln. 


A lOOths 


1 


64 
64 
62 
46 


67 
80 
72 
50 


41 
47 
62 
41 




2 




8 






.02 




42 
44 


62 
61 


33 
86 






.17 




49 


68 


85 


.01 




64 
68 


80 
82 


47 
53 






.51 


10 


54 


64 


46 


.03 


11 


60 


74 


45 




12 


68 


68 


47 


.15 


18 


60 


6L 


88 




14 


52 


80 


44 




15 


68 


60 


46 




1« 


60 


78 


41 . 


.08 


17 


60 


74 


46 


T 


18 


60 


70 


60 




Itt 


67 


66 


47 


.18 


HO 


57 


62 


62 




21 


60 


70 


51 




22 


61 


74 


54 


.52 


28 


66 
63 


77 
70 


64 
66 




24 


.51 


25 


60 


70 


61 


T 


2B 


60 


71 


48 




27 


70 

78 
78 
72 


84 

88 
89 

77 


65 
68 
68 
67 




28 




29 




80 


.38 


81 


72 


81 


64 


.16 




irometer reduce 


d to sea 


Uvel. "T' 


' indicates trace 


of pre- 


dp 


[tatloD. 









SUMMARY. 

Mean barometer, 29.91. Highest barometer, 80.27; date» 
7tb. Lowest barometer, 29.54; date, 9th. Mean temper 
ature, 60. Highest temperature, 89; date, 29th. Lowest 
temperature, 83; date, 5th. Greatest daily range of tem- 
perature, 87; date, 16ih. Least daily rangi of tempera- 
ture, 9; date, 4th. 



Mean temperature for this month <»— 



1871 

1872. 

1878 

1874. 

1875...... 

1876...... 

1877...... 



1878 

1879 

18^ 

....66 1881...... 



..68 

..61 



68 

....57 

.63 1883 .....57 

,.60 1884 ....62 



1885.. 
1886.. 
1887.. 
1888.. 
1889.. 
1890.. 



...........60 

65 

.. 66 



Total deficiency in temperatore daring month, €39. 
Total deficiency in temperature since January 1st, 84<^. 
Prevailing direction of wind, northwest, 26 per cent. 
Total movement of wind, 7,780 miles. Extreme velocity 
of wind, direction, and date, 50 miles, 22d. Total precip- 
itation, 2.72 inches. Number of days on which .01 inch 
or more of precipitation fell, 12. 

Ihtal preetpitaHon (in inches) for this month l»— 



1871 


1.88 


1878 5.77 


1885 4.48 


1872 


6 35 


1879 ....... 5.68 


1886 4.58 


1873 


6.59 


1880 3.40 


1887 1.39 


1874 


1.24 


1881 . 7.94 


1888 4.36 


1875 


« 4.26 


1882 4.91 


1889 2.67 


1876....... 


2.07 


1883 . 11.29 


1890 8.72 


1877 


8.62 


1884 1.45 





Total deficiency in precipitation during month, 2.24. 
Total deficiency in precipitation since Jannaiy 1st, 8.67. 
Number of cloudless days, 7s partly cloudy days. 16; 
Dates of frost, killing on the 7th. Mean 



cloudy days, 6. 
dew point, 42.8. 



Mean humidity, 58.4. 



JUNE. 



n 


Temperature. 


Precip. 

in 
Inches 










A 


Mean. 


Max. 


Min. 


AlOOths 


1 


72 


81 


63 


.06 


2 


78 


87 


69 


T 


3 


70 


80 


69 


1.85 


4 


68 


76 


61 


.06 


6 


62 


67 


68 


.01 


6 


62 
64 
66 


71 
76 

77 


62 
62 
66 




7 




8 




9 


63 


69 


67 


.03 


10 


66 


78 


54 




11 


74 
76 


86 
88 


61 
63 




12 


.01 


13 


62 

70 


90 
77 


73 
62 




14 


.36 


15 


70 


82 


68 


......... . 


in 


71 


87 


60 


.56 


17 


77 


86 


68 




18 


80 
70 


93 
74 


68 
66 




19 


.24 


20 


78 
79 


90 
91 


67 
67 




21 





2? 


80 
79 


91 
94 


70 
64 




23 


i.io 


?4 


84 


96 


72 




26 


84 
86 
86 


94 
96 
98 


73 
75 
74 




26 




27 




?8 


96 


97 


74 


........... 


29 


76 


84 


67 


.67 


80 


74 


83 


65 


.09 


N 


OTE— Ba 


rometer 


reduce( 


1 to sea 


lev 
dpj 


2l. "T' 
lation. 


' Indica 


tes trace 


of pre- 



SUMMARY. 

Mean barometer, 29.91. HiRhest barometer, 80.30; date, 
8th. Lowest barometer, 29.57 ; date. 8d. Mean tempera- 
ture, 74 Highest temperature, 98; date, 27. Lowest tem- 
perature, 52; date, 7th. Greatest daily range of tempera- 
ture, 80; date, 28d. Least daily range of temperature, 8; 
date, 19th. 



1877.. 



Mean temperatwefor this month in— 

75.8 1878 66.7 1885..... 

,72.8 1879 „ 72.7 1886..... 

.73 1887..... 

.74.9 1888..... 

,70.9 1882... 71.0 1889..... 

.2 1883 69.1 1890 



1871. 
1872 

1878 74.1 1880. 

1874 73.1 1881 — 

1875 

1876...., 



9.1 1884 72.8 



.. 71.1 

........71.2 

.. 72.4 

70.0 

.. 68.7 

7.44 



Total excess in temperature duriufc month, 81^. Total 
deficiency in temperature since January 1st, 8^. Prevail- 
ing direction of wind, south. Total movement of wind, 
6,029 miles. Extreme velocity of wind, direction, and 
date, 38 miles, east, on 22d. Total precipitation, 5.04 
inches. Number of days on which .01 inch or more of 
precipitation fell, 12. 



ToUUpreeipUatlon {in inches) for this month in— 



1871 

1872 

1873 

1874 , 

1875 

I87rt 

1877 , 



2.65 1878.. 8.48 

3.91 1879 4.09 

5.86 1880 8.14 1887.... 

. 6.93 1881.....:.. 5.56 1888 

......10.95 1882 12.05 1889 

3.47 1883 12.70 1890 



8.36 1884... 



6.11 



1885.. 2.67 

1886 1.50 

4.56 

.....a86 
.....5.44 
,....5.04 



Total deficiency In precipitation during the month, 
1.11. Total deficiency in precipitation since January 1st, 
4.78. Number of cloudless days, 10; partly cloudy days, 
13; cloudy days, 7. Dates of frost, none. 



Digitized by 



Google 



UNITED STATES SIGNAL SERVICE. 



97 



JULY. 



6 


Tempebatubb. 


Preoip. 

in 
inclies 
AlOOths 


a 


Mean. 


Max. 


Min. 


1 


76 

76 
74 
67 
78 
88 
90 
77 
78 
88 
82 
82 
89 
81 
76 
81 
86 
78 
68 
74 
72 
76 
78 
72 
78 
76 
79 
82 
84 


86 
86 
80 
79 
93 
99 
102 
86 
92 
H 
90 
92 
105 
90 
85 
93 
93 
85 
74 
80 
80 
82 
86 
79 
84 
89 
90 
98 
96 


67 
65 
68 
55 
63 
76 
77 
68 
64 
72 
78 
72 
73 
72 
66 
69 
78 
70 
63 
68 
66 
69 
70 
65 
62 
63 
68 
72 
72 
77 
71 




2 




3 
4 





5 
6 





7 




8 
9 


.10 


10 
11 
12 
18 


!oT" 

.17 


14 




15 


.30 


17 




18 




19 
20 
21 
22 
23 


2. §7 
.02 
.16 
.01 


24 




l^'> 




26 




27 




28 




29 




30 

31 


88 100 
78 86 









N 

leyc 
dpi 


1. "T' 
tatlOD. 


irometei 
Indicat 


Tediioe<! 
es trace 


I to sea 
of pre- 



SUMMARY. 

Mean ]>arometer, 29.976. Highest barometer, 30.190; 
date, 15th. Lowest barometer, 29.711 ; date, 13ih. Menu 
temperature, 78.8. Highest temperature, 105.: datt, 
18th. Lowest temperature, nn.2; date, 4ih. Greatebi 
dally range of temperature, Sf29; date, 5th. Least daily 
range of temperature, 11; date, 19th. 

Mean temperature for thii month in— 

... 75.4 1878 - 79.0 1885 77.0 

.....«^76.1 1879 78.5 1»8« ^7.8 

... 74.ft 1880. 76.7 18h7 76.3 

.........79.6 1881 » 78,9 1888 77.6 

.......^74.2 1882 » 71.7 1889 74.8 

75.2 1883 75.7 lfc90 78.8 

«.^.75.6 1884 74.5 



1871..... 

1872 

1873..... 

1874..... 

1875..,.. 
1876...... 

1877..... 

Total excess in temperature during month. +8i°. Total 
deficiency in temperature since January 1, 7J;°. Prevailintf 
direction of wind, south. Total movement of wind, 6,88 1 
miles. Extreme velocity of wind, direction, and duie, 
28, south, 28th. Total precipitation, 3.74 inches. Num- 
ber of days on which .01 inch or more of precipitatlou fell , 
8. 

Total precipUation {in inches) for this montJi in— 

... 9.89 1878 7.66 1885 9.24 

... 6.36 1879 3.17 1886 0.69 

,4.24 1880 5.36 1887 2(2 

, 0.54 1881 6.89 1888 2.5G 

1882 6.76 1889 4.94 



1871 .. 

1872 

1873.......... 

1874.......... 

1876 

1876 

1877 



..10.01 
.7.80 



. 0.96 1884 10.35 



4.79 1890 3.74 



Total deficiency in precipitation during month, -2.09. 
Total deficiency in precipitation since JanuHry 1st, -6.87. 
Number of cloudless days, 16; partly cloudy days, 10; 
cloudy days, 5. Dates of frost, . 



AUGUST. 



<D 


Tempebatubb. 


5 


Mean. 


Max. 


Min. 


1 


80 


94 


66 


2 


86 


99 


74 


3 


81 


91 


71 


4 


70 


78 


62 


5 


71 


84 


58 


6 


80 


93 


66 


7 


82 


95 


70 


8 


80 


66 


73 


9 


70 


78 


62 


1» 


70 


81 


58 


11 


68 


75 


60 


12 


66 


78 


60 


f$ 


76 


86 


65 


14 


74 


86 


63 


15 


77 


86 


68 


16 


68 


76 


60 


17 


62 


76 


48 


18 


68 


77 


58 


19 


6-3 


71 


54 


» 


61 


66 


56 


21 


68 


84 


52 


22 


60 


72 


49 


23 


64 


6S 


60 


24 


68 


74 


63 


25 


70 


88 


57 


26 


70 


79 


61 


27 


70 


83 


56 


28 


74 


82 


65 


29 


60 


75 


56 


30 


69 


82 


56 


SI 


74 


86 


62 



Precip. 

in 
inches 
AlOOths 



.02 



.26 
.01 



.05 



.10 
.06 
T 



.41 I 
.02 
.01 
.01 



NoTE.-^Barometer reduced to seal 
leveL " T " indicates trace of pre- 
cipitation. I 



SUMMARY. 

Mean barometer, 30.05. Highest barometer, 30.83. date 
22d. Lowest barometer, 29.82; date, 1st. Mean tempera- 
ture, 70.5. Highest temperature, 99; date, 2d. Lowest 
temperature, 48; date, 17th. Greatest daily range of 
temperature, 32; date, 2lBt. Least daily range of tempern- 
ture, 8; date, 28d. 



Mean temperature for this month in— 



1871 74 1878 77 

1872 75 1879 75 

1873.. 



1884.. 
18ri5.. 
1886.. 



.77 1880 75 

1874 77 1881 80 1887 70 

1875 70 1882 73 1888 7l 

1876 75 1883 71 1889 74 



1877.. 



..73 



Total deficiency in temperature during month, 87°. 
Total deficiency in temperature since January 1st, h9. 
Prevailing direction of wind, south. Total movement of 
wind, 5,081 miles. Extreme velocity of wind, direction, 
and date, 28, southeast, 3d. Total precipitation, 1.02 
inches. Number of days on which .01 inch or more of 
precipitation fell, 11. 



Total precipitation {in inches) for this month in— 



1871 

1872 

1873 

1874 

1875 

1876 

1877 



...2.58 
...1.78 
...1.60 
..,2.08 
...7.77 
...6.-27 
...8.18 



1878 2.48 

1879 1.51 

1880 7.10 

1881 1.65 

1882 0.95 

1883 3.39 



1884.. 
1885.. 
1886.. 
1887.. 
1888.. 



..7.07 
..4.f.3 
..2.53 
..3.94 
..3.44 
..2.90 



Total deficiency in precipitation during month, 2. 51. 
Total deficiency in precipitation since January 1st, 9.88. 
Number of cloudless days, 7; partly cloudy days, 18; 
cloudy days, 5. Dates of frost, none. 
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SEPTEMBER. 


p 


Tempkraturb. 


Preclp. 

iu 
inches 
A lOOtbs 


SUMMARY. 

Mean barometer, 80.10. Hinrhest barometer, 80.51 ; date, 
28th. Lowest barometer, 29.63 ; date, 6th. Mean temper- 
ature, 62.7. Highest temperature, 94 ; date, 2d. Lowest 
temperature, 86 ; date, 13th. Greatest daily range of tem- 
perature. 81 ; date, 17th. Least dallj range of tempera- 

UemtemperattareMthia month in- 
1871 62 1878 64 1WW> .....»..64 


s 


Mean. 


Max. 


Min. 


1 

2 
3 
4 
6 
6 


78 
82 
76 
68 
70 
84 
54 
58 
60 
64 
66 
50 
51 
58 
66 
57 
72 
69 
52 
58 
61 
58 
62 
59 
60 
65 
58 
54 
54 
57 


88 
91 
83 
74 
79 
98 
58 
72 
78 
76 
75 
55 
66 
68 
77 
72 
88 
75 
62 
68 
71 
72 
71 
66 
67 
76 
66 
66 
69 
71 


69 
71 
69 
61 
62 
74 
60 
45 
48 
58 
58 
46 
86 
47 
54 
43 
57 
63 
42 
47 
51 
43 
52 
52 
53 
54 
50 
41 
40 
48 


7 
8 


187X ....62 1879 62 1886 .:65 

IKTl An IWm M 1«K7— fin 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


1H74 ....68 1881 66 1888. ....61 

1875 .....62 1882. 68 1889 64 

1876 « „,.M 1883 « 61 1890.„ ...63 

1877 .66 1»84 «.69 

Total deficiency in temperature during month, 27®. 
Total deficiency m temperature sinoe January 1st, 85^. 
Prevalllnic direction of wind, south. Total moyemeul of 
wind, 5,061 mUes. Extreme velocity of wind, direction. 
1 and date. 84. northwest, 18th. Total precipitation, 2.50 
inches. Number of days on which .01 inth or more of 
precipitation fell, 7. 

1871 2.78 1878 ..8.22 1886 JL50 


25 
26 
27 
28 


1872 8.24 1879 .1.48 1886 ; 4.45 

1878 ..1.86 1880 ..2.91 1887 2.44 

' 1874 7.18 1881 886 1888 024 

1 1»75 2.55 1882 ..0.51 1889.....„ 1.74 


29 
30 


1876 4.93 1888 .4.53 1890 ....^....2.60 

' 1877 2.05 1884 .4.91 

Total deficiency in precipitation daring month, 1.07. 
Total deficiency in precipitation since January 1st, 
10.45. Number of cloudless days, 11 ; partly cloudy days, 
13; cloudy days, 6. Dates of frost, 18th, 28th, 29th. 


Note.— Barometer reduced to sea 
level. "T" lndic*tei trace of pre- 
cipitation. 



OCTOBER. 



23 


63 


64 


24 


50 


61 


25 


48 


58 


26 


40 


48 


•27 


48 


63 


'2« 


54 


71 


29 


41 


44 


30 


40 


45 


31 


43 


60 



42 
38 
38 
32 
32 
37 
38 
34 



.02 
.02 



Note. — Baroraeter reduced to sea 
level. " T " indicates trace of pre- 
cipitation. 



1871 

1872 

1873 


2.06 

3.89 

1.82 

1.45 


1878. 

1879 

1880 


0.55 

3.64 

3.54 


1885 

1886 

1887 


3.86 

1.83 

0.72 


1874 


1881. 


4.84 


1888 

l8^9 

1890 


1.16 


1875 

1876 


1.16 

0.69 

5.86 


1882 

1883 


8.09 

5.03 


0.34 

.........1.09 


1877 


1884 


5.81 





Total deficiency in precipitation during month, 1.95. 
Total deficiency in precipitation since January 1st, 12.40. 
Number of cloudless days, 12; partly cloudy days. 9; 
cloudy days, 10. Dates of frost, 6th, 17lh, 19th, 26th, 27th, 
30th. 
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NOVEMBER. 



1 
2 
3 

4 
6 
6 
7 
8 
9 
}0 
11 
12 
13 
14 
15 
16 
17 
18 
19 
•20 
21 
'J2 
23 
24 
25 
26 
27 
28 
29 



Temperjlturb. 



Mean. M&x. 



67 
84 
46 
48 
62 
40 
26 
80 
25 
26 
42 
40 
46 
46 
41 
37 
47 
60 
49 
66 
60 
40 
46 
47 
88 
88 
42 
40 
42 
48 



68 

86 
64 
60 

62 
48 
82 
84 
80 
8^ 
66 
48 
58 
54 
46 
42 
66 
61 
62 
70 
56 
52 
58 
60 
47 
55 
52 
47 
66 
60 



Min. 



46 
88 
96 
87 
42 
81 
20 
26 
20 
21 
28 
81 
84 
88 
86 
82 
88 
89 
86 
42 
48 
28 
38 
34 
80 
22 
81 
88 
29 



Preeip. 

in 
Inches 
A lOUths 



T 
T 



.64 
T 



.01 
.86 



NoTB—Barometer reduced to sea 
level. "T" indicates trace of pre- 
cipitation. 



SUMMARY. 

Mean barometer, 80.17. Highest barometer, 80.69 ; date. 
22d. JiOwest barometer, 29.64 ; date, 5th. Mean temper- 
ature, 42. Highest temperature, 70 ; date, 20th. Lowest 
temperature, 20; date, 9th. Greatest daily range of tem- 
nerature, 28 ; date, 8d. Least daily range of temperature, 



Mean temperature Jer this month i»^ 



1871...^ 

1872 

1873 

1874....... 

1875 

lii76 

1877 



...81 1878 

...80 1879*..... 

...38 1880 ^ 

...36 1881 

...83 1882 

...83 1888....^ 



..44 1884...... 

40 1885 . 

26 1886. 

37 1887 

..40 1888 



...89 1889... 



....40 
,...34 
....40 
....37 
....36 



Total excess in temperature during month, 175^. Total 
excess in temperature since January 1st, 124®. Prevailing 
direction of wind, north. Total movement of wind, 4,749 
miles. Extreme velocity of wind, direction, aud date, 
28, northwest, Ist. Total precipitation, 1.01 inches. 
Number of days on which .01 inch or more of precipita- 
tion fell, 8. 

Toial prectpitatUm (in inches) for this fnonih <»-» 



1871 


....4.22 


1878... 


0.29 


1886..... 


«. 0.73 


1872.....«.... 


....0.84 
.,..0.19 


1879... 
1880... 


4.86 

0.70 


1886 


1.54 


1873 


1887..... 


0.89 


Ib74 


....1.05 


1881... 


1.29 


1888..... 


0.12 


1875 


....0.18 


1883... 


0.06 


1889 


^ 0.87 


1876 


...1.17 


1883... 


0.64 


1890...... 


^. LOl 


1877 


....1.86 


1884... 


0.32 







Total deficiency in precipitation during month, 81. 
Total deficiency in precipitation since January 1st, 12.71. 
Number of cloudless days, 16; partly cloudy days, 7 ; 
cloudy days, 7. Dates of frost, . 



DECEMBER. 



5 
& 


Tbmperatubs. 


Preeip. 

in 
Inches 
A lOOths 


Mean. 


Max. 


Min. 


1 
8 

8 

4 
6 


81 
24 
28 
24 
28 
22 
14 
25 
47 
66 
88 
26 
40 
88 
48 
86 
86 
.40 
41 
48 
40 
49 
80 
26 
22 
38 
82 
44 
40 
38 
42 


86 
26 
80 
80 
S7 
28 
24 
40 
04 
74 
47 
86 
64 
47 
64 
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SUMMARY. 

Mean barometer, 80.18. Highest barometer, 80.67; date, 
12th. Lowest barometer, a>.62; date. Slat Mean tem- 
perature, 35. Highest temperature, 71; date, lOih. Low- 
est temperature, 6; date, 7th. Greatest daily range of 
temperature, 84: date, 9th. Leatt daily range of tempera- 
ture, 6; date, 2a. 



Mean iemperature for thle month <»— > 



1871., 



.18 1878 

1872 18 1879 

1873 25 1880 18 1887.. 

..28 1881 36 1888.. 

25 1889. 

.^ 1890.. 

1884 ...17 



1874.. 

1875 

1876 

1877 « 



.....84 

. ...19 1883 



..22 1886.. 
..17 1886.. 



....29 

....18 
....24 
....80 



..35 



Total excew in temperature during month, 2.99. Total 
excess in temperature since January 1st, 4.22. Prevailing 
direction of wind, south. Total movement of wind, 5,351 
miles. Extreme Telocity of wind, direction, and date, 36, 
northwest, 26th. lotal precipitation, .08 inches. Num- 
ber of days on which .01 inch or more of precipitation 
fell,l. f f . 



Total precipitation {in inches) for this month in- 



1871 

1872 

1873 

1874 

1875 

1876 

1877 



...0.91 
...0.12 
...0.93 
...0.54 
...1.00 
...0.16 
...2.14 



1878 

1879 

I&SO 

1881 

1882 

18&^ 

1884...... 



0.27 

1.75 

0.28 

1.56 

0.92 

78 

0.72 



1885 

1886 

1887 

18>'8 

18^9 

1890 



....1.17 
....1.46 
....1.11 
....0.96 
....0.50 
....0.08 



Total deficiency in precipitation during month, 94. 
Total deficiency in precipitation since January 1st, 13.65. 
Number of cloudless days, 14; partly cloudy days, 11 ; 
cloudy days, 6. Dates ot frost, . 
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A DOZEN GRASSES AND CLOVERS FOR NEBRASKA. 



BY CHARLES E. BESSET. 



I propose, in this paper, to restrict myself to the discussion of a dozen of tbe more 
prominent grasses and cloyers which occnr in Nebraska, either in the wild or cal- 
tiyated state. These which I have selected may not be the twelve most important, 
and, in fact, I am qnite certain that for some parts of the state some of these which 
I have included should be dropped, while others should be included. But perhaps 
the selection which I have made may be allowed, all things considered, as includ- 
ing those which are of the most general interest in the stat«. 

TIMOTHY. 

This grass, which is indigenous to England, nearly the whole of Europe, psrts of 
Africa, parts of Asia, and a large part of North America, was first introduced into 
cnltiyation in this country. It has not been long known as a cultiyated grass, but 
its use has spread very rapidly throughout both this eountry and Europe. It ia 
now so common that it is difficult to realize that a hundred years ago it was scarcely 
used as field grass. If we examine with care the structure and composition of 
timothy, we find yery good reasons for the great &yor in which it is held by the 
farmer. It produces its seeds in great quantity, and these can be easily haryested 
and cleaned. These same seeds germinate yery easily, and so it is not a difficultt 
matter to secure a good stand in the new meadow. It is adapted to a yariety of 
soils, although flourishing best where there is a fair amount of moisture. It is 
perfectly hardy, and as a consequence can be grown where the winters are yery 
severe. Upon rich soils it attains a height rarely excelled by any other grass, and 
it produces a large quantity of palatable leaves borne upon a stem which is rarely 
too coarse or too heavy for good hay. Moreover, it is very easily cut and made into 
hay. It rarely moulds, and under reasonable treatment will invariably make a 
first-class fodder. 

Chemically, timothy is shown to be quite nutritious, although not as rich in 
nutritive substances as some of the other forage plants. According to Dr. Stabler, 
prdinary timothy hay contains 81 per cent of organic matter, divided a» cllow 

Albumen, 9} per cent, of which nearly 6 per cent may be assimilated. 

Fibre, 22J per cent, -^of which about 43 per cent may be 

Non-nitrogenous substances, 46 per cent, j assimilated. 

Fat, 3 per cent, of which 1 J per cent may be assimilated. 

Stebler remarks that '^ from these analyses it is seen that the proportion of albu- 
men is lower, and that of starch, sugar, etc., higher than in any other fodder 
plants. By itself, then, it is not a profitable fodder. It is best mixed with clover, 
or other plants rich in albumen." 
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It has long been the practice of farmeis in this country to mix cloyer with tim- 
othy, and this practice is shown by the preceding figqres to be an excellent one, 
as thereby the deficiency in albumen is made good by the clover. 

A matter which has received very little attention in this part of the country, 
«nd yet which is of much importance, is the purity of the seed. Many of our 
grasses are harvested for their seed at a time when the fields have a greater or less 
number of weeds in them. These weeds furnish a varying amount of seed, which, 
in many cases, is permitted to remain with the grass seed. In the case of timothy 
this evil is occasionally very serious, but it is to the credit of American formers 
that in the markets of the world American timothy seed is considered to be, 
usually, much purer than that grown in Europe. The timothy brought to us 
from the eastern states is likely to have in it the seeds of the narrow plantain 
(Plantctgo lanceolata) and the ox-eye daisy {Chrysanthemum leucanthemum)^ both of 
which are likely to become troublesome pests in the west. We may hoi»e that the 
Nebraska farmers will take pains to see that the seeds of the grasses which they 
sow are reasonably free from weed seeds, especially of the seeds of these two ver^ 
troublesome weeds. 

KENTUCKY BLUE GRASa 

I have repeatedly before this society described and discussed this grass, and I 
need notiatop now to do more than to make some general suggestions regarding it* 
It is also a native of Europe, Asia, and North America. It is said to occur in Aus- 
tralia in a wild state. Under cultivation it is now found in almost every place, and 
it has run into many marked varieties. Some of these varieties are large and fine, 
while others are small and of poor quality. The finest variety is that which has 
been very generally called Kentucky blue grass, because of the fact that in the 
ixastures of the rich soil of Kentucky it occurs in perfection. However, I have 
seen in Nebraska and Iowa as fine specimens of this grass as occur anywhere in 
the world. 

In order to grow Kentucky blue grass to perfection, the soil must be rich. It 
must have a considerable quantity of moisture, but must not be wet. Upon dry 
and thin soils it never does well, especially if there is a deficiency in the amount 
of organic matter present in the soil. 

As a pasture grass, few of the grasses grown upon the farm are superior to 
this. It is rich in those constituents which are desirable in the food of animals 
and the stems are rarely so large or so hard as to render them inedible. When 
properly fed, the meadows of blue grass yield large quantities of most valuable 
food. The bottom lands of this state, and even the moister high lands, are admir- 
ably adapted to this grass, which has already spread throughout nearly the whole 
of the state. While it is affected by drouth quite seriously, so that during the 
summer months it is frequently of little value for pasture, yet upon the return of 
the rains in the fall it springs up quickly, and for a long time furnishes good 
p isturage. 

Blue grass seed is not often adulterated or contaminated by weed seeds, but the 
more common difiSculty is that the seed is not in good condiiion for germination. 
The structure of the seed is such that if allowed to remain in a large mass, as in a 
pile or bin, it is apt to become mouldy, and this injures the vitality of the seed. 
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I have knnwn of cases, too, where the seeds of other grasses were substituted ill 
place of blue grass. This difficulty, however, is one which may be easily obvinted 
by a little care in examining the seed. Blue grass seed is always more or less 
covered with small, white hairs, and by these the seed of this grass may be readily 
told from that of any other. 

RED TOP. 

The third important cultivated grass which may be mentioned is what is Imown 
throughout a large portion of the country as red top. In many places it also bears 
the name of "' Herd's grass," and in some places has been known under the name of 
** Fiorin. " It occurs in a wild state throughout the greater part of Europe, i>art8 of 
Airica, Asia, and North America, and perhaps it is on this account that it is so widely 
used under cultivation. It is important that the grass under consideration should not 
be mistaken for other kinds which have sometimes been called red top. This grass 
of which I am now speaking is one which grows to a moderate height, say from 
two to three or three and one-half feet, and it bears a branching head of very fine 
and delicate flowers. The delicate branches of the head bear reddish colored 
flowers, which give to the whole a reddish cast, from which the common name is 
derived. There are a number of wild grasses to which the name red top has been 
applied, but these are all much coarser than the one under consideration. 

Bed top has been introduced into this state to a considerable extent, and I find 
that every year the grass samples which are brought to the State Fair show more 
and more of this grass. Judging from the specimens placed on exhibition, there 
can be no question but that red top grows to perfection in many portions of $he 
state. It prefers a soil which is quite moist, and is therefore well suited to the 
lower lands adjoining the rivers and creeks, and I have no doubt that in the 
central i>art8 of the state, where there are so many small lakes, that it would saoceed 
well near to these. 

Red top has long been known &vorably as furnishing a valuable hay, especially 
for horses. It is somewhat apt to become ' * musty ' ' if care is not taken in the mak- 
pg of the hay, but if this is avoided, the hay is one of unusual sweetness and nutri- 
tiousness. Beal, in his work on the *' Grasses of North America," says that in nutri- 
tive qualities it ranks next to Kentucky blue grass. Sprengel, a German author,, 
remarks that '* it is very nutritive, and its value is highest about the end of an* 
tunm." This last remark I understand as referring to it as furnishing pasture, for 
certainly so late in the season its nutritive value for hay could not be great. 

MILLET. 

In new regions there is probably no grass which has, all things considered, as great 
forage value as the ordinary millet, so well known throughout all parts of Nebraska, 
I may say right here that" Hungarian grass,'' " Bengal grass," "German millet," 
" Italian millet," ^'Mammoth millet," and '' Golden millet" are all slight varia- 
tions of one and the same species. Hungarian grass is a small and less developed 
state, in which the heads are small, as well as the whole plant, while the Mam- 
moth and Golden millets have large heads and very large and well developed stem» 
and leaves. It is a very common thing, as has been observed by many a farmer, ta 
find that the next year after growing millet the fields are full of smaller and leaner 
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letkiDg specimens closely resembling HaDgarian grass. They are the stunted off- 
qodng of the millet. 

M1^}et is one of the oldest of the caltivated grasses. It is a native of some portions 
of the old world, probably India, and has been grown in practically every part of the 
eivilized world. In Africa, Tarkey, Persia, India, Japan, and many other conn- 
tries of the far east, it has been grown for ages. Originally it was largely grown for 
its grain, which was nsed for human food, and, in iact, it is now so grown in many 
parts of the world. The grains are very nutritious, and add very considerably to 
the value of the crop for the food of domestic animals. 

As every fanner knows, millet is an annual plant, and must be sown in the same 
season in which it is cut for forage. This is one of the disadvantages connected 
with its culture, especially in this climate, where so many other crops must be 
sown in the spring. If it were possible in some way to secure a millet which 
could be sown in the fall, it would add very much to its value in this climate. 

Millet is grown throughout the whole of Nebraska. I have seen fine crops of it 
in the extreme western counties of the state. Its hay is nutritious, although too 
frequently badly cured. For some reason which I cannot understand, less care is 
commonly taken in the handling of millet in making hay than in the case of any 
other hay making plant. If more care were taken, the value of millet as a hay 
plant would be very greatly increased. Even as it is, it is for this state at present 
a most valuable forage plant, and I have no doubt that it will continue to be so 
for many years. 

BIG BLUE-STEM. 

Among all the wild grasses that the plains produce, there is none which is mora 
striking and conspicuous than the common big blue-stem. It is one of the 
largest and strongest growing of our grasses, and in good seasons covers the prairies 
with a tall, rank growth of nutritious forag^e. Although the stems are large and 
hard, tbey contain a great quantity of nutritious material, and if they are cut early 
enough, are greedily eaten by cattle and horses. Upon the unbroken prairie the 
big blue-stem is still a grass of great practical value, but, so far as I know, no con- 
siderable attempt has yet been made by any one to cultivate this grass from the 
seed, except upon small experimental plots. Experiments made upon the college 
farm show that big blue-stem can be easily propagated, and that it makes a good 
growth under cultivation. I have no doubt whatever that this grass can be 
brought under cultivation as easily as Kentucky blue grass and red top. 

Big bine-stem grows wild in nearly all parts of the state, although there toe some 
regions where it is not very abundant. It appears to be increasing in the eastern 
parts of the state, upon lands which are not cultivated. In the extreme western 
parts it is not very abundant, but it is evidently increasing there also. While not 
remarkably nutritious, it is so palatable, and its hay is prodnced in such quantity, 
that it has long been a fiivorite with the hay makers of the prairies. 

BUSHY BLUE-STEM. 

This grass is very much like the big blue-stem in everything excepting its head, 
which is bushy and quite spreading. It does not grow to quite the height of the 
preceding, but produces the same strong stem, with a large amount of leaves. 
Like it, also, it is inclined to grow in butiches. It is quite nutritiouB| the 
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being well filled with sagary or starchy matter, and censeqnentlj it pio- 
dnces a good hay. I have never seen the prairies covered exclnsively with thia 
grass, bat it usually grows mixed with a good many other wild species. It very 
commonly grows along with the big blue* stem. 

I have no donbt this grass coald be propagated even more easily than the pre 
ceding one. Its large, spreading heads produce a great many seeds of good size, 
and these could easily be gathered and threshed. In fact, the seeds of this grass 
are of such size and shape as to make it probable that there can be no difficulty 
whatever in the securing of enough seed for sowing. 

Both the big blue-stem and the bushy blqe-stem are perennial grasses, and in 
this climate they are perfectly hardy. If a meadow were once filled with these 
plants, there would be very little difficulty in oontinuiog it for an indefinite num- 
ber of years. Both will produce good pasturage, and this will have the advantage 
of continuing a good growth throughout the whole season. 

MUHLENBERG'S GRASS. 

* In my annual reports which I have made from year to year, I have had occasion 
frequently to refer to this grass. For years I have known of its good qualities, 
and I have year by year been strengthened in my good opinion of it. In the ex- 
hibits which are made annually at the State Fair, Muhlenberg's grass always ap- 
pears, and invariably I find that it is well spoken of. It prefers moist land, and 
grows well in i>artially shaded places. It will doubtless prove very valuable in 
planted groves upon low lands, especially if the trees are not too closely set. In 
many respects it reminds one of orchard grass, to which, in fact, it is somewhat 
similar in general appearance. Among its valuable qualities may be mentioned 
first the &ct that it branches very freely from the sides of the stems, so that each 
plant, by the time that it is fully grown, is a great mass of branching stems includ- 
ing a large number of leaves. I do not know of any other grass which is so given 
to branching as this one. The second point in its £ftvor ishi/h percentage of nutri- 
tious matter which it contains. Analyses made a number of years ago show that 
the per cent of nutritious matter is much more than that of Kentucky blue grass, 
and that, weight for weight, it is nearly four times as nutritious as timothy. 

There are several difficulties, however, in the growth of Muhlenberg's gra8S» one 
of which is that it is rather a shy seeder, and this will always make it some- 
what difficult to secure seed. Moreover, it appears to be somewhat difficult to 
start in the open ground, but it is probable that this difficulty will be overcome 
when we know more how to handle it. While I must confess to some disappoint- 
ment in its not having commended itself more generally to the farmers for culti- 
vation, I still think that it is likely to prove a valuable grass. Of this I am certain, 
that this grass is one having very many excellent qualities, and time, and a long 
series of experiments, alone can determine whether it can be accepted for general 
cultivation. 

SWITCH GRASS. 

The name switch grass has been applied very generally in this state to a large, 
coarse grass which is found in greater or less quantities throughout the state. It 
is known to the botanists under the name of Fanicum virgatum, and is closely 
allied to the Indian millet, occasionally grown for forage. It is also related to 
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Hnngarian grass and the oidinarj millet, as well as to the common barn-yard 
grass. Switch grass is found growing wild upon the rich, moist soils of the 
prairies, where it attains a height of from three to foor feet. It is very commonly 
found in bunches, but this is the case, probably, because the seeds have been dropped 
together. I think that if the seeds were evenly distributed through the soil, 
switch grass would form a coarse, tough sod. It is perennial, and is perfectly 
hardy. It starts up early in the spring and produces a good rich pasture. If 
allowed to stand until it comes into blossom it producer a large quantity of 
excellent hay. It seeds freely, and there would be no difficulty in gathering and 
threshing the seeds. 

I do not know of any attempts at growing this grass than upon experimental 
plots, but feel confident that it weuld grow easily under cultivation. 

WILD WHEAT GRASS. 

In the central and western parts of Nebraska there is found growing, in greater 
or less quantity, a grass which frequently is called wild wheat grass. Some place, 
it is called wild blue grass. Occasionally it is known under the name of Colorado 
blue grass. It has also borne many other common names. Botanically, its name 
iBAgropyrum ^toticum, and it is nearly related to the old *' quack grass" of the 
eastern states. In fact, it bears so much resemblance to that pest of the eastern 
farmers that at first sight it can scarcely be distinguished from it. It is a peren- 
nial grass, and when once it has possession of the soil will remain for many years. 
It is one of the hardiest of our native grasses, and may, therefore, be relied upon 
implicitly. 

I have found that all through the western half of the state this grass is looked 
upon as one of the best of the wild forage plants. The farmers in western Ne- 
braska invariably regard it as very promising, and in many places almost the en- 
tire hay crop consists of wild wheat grass. It occurs also in the eastern parts of 
the state. Patches of it can be found in the vicinity of Lincoln, where it is distin- 
gaished at once by its bluish green color. In the eastern parts of the state it 
grows to the height of from two to three feet, but in the western parts it is much 
shorter. It appears to be very nutritious, and we may well believe it to be so when 
it is known that it is a near relative of the ordinary grains— wheat, rye, barley, 
etc. 

As this grass produces a good quantity of large sized seeds, there is no question 
but that it would be easily propagated . I should very much like to see some ex- 
tended experiments made with this grass in the western part of the state. From 
my observation, I am led to think that it will do best on the lower lands where 
there is a fair amount of moisture, although, in all probability, the lowest lands 
will not be a raluable as those which are midway between the lowest and the 
highest. 

GRAMMA. 
Gramma is one of the most interesting of our indigenous grasses. It is perhaps 
the most striking of all the grasses which we have. In the wild state it is a low 
grass, never attaining to a greater height than ten to fifteen inches, but it produces 
a large amount of forage, in the form of numerous narrow but very nutritious 
leaves near the ground. These often form a dense and hair-like covering over large 
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areas of ground. The heads are well knows, and occur either singljr or two or 
three together on the sides of the delicate and slender stems. 

Gramma is often called " buffalo grass," from which, howeiver, it isqmto distinctr 
although there are some considerable resemblance between the two. Grammas 
howeTor, is mnch larger than buffalo grass, and, in my opinion, a mudi moio val- 
uable grass. 

Some experiments made upon the college farm a couple of- yean ago would indi- 
cate that gramma may be made to grow much larger under cultivation than it 
commonly does in its wild state. Upon the experimental plots it reached a height 
of from eighteen to twenty inches, or even two feet. I am not yet prepared t& 
recommend it as a grass for cultivation, and yet for the drier portions of the state 
it api>ears to me to have much promise. Perhaps gramma for the higher lands 
and wild wheat grass for the lower ones of the western part of the state may 
furnish much of the pasture and hay grass of the future. 

RED CLOVER. 

Of all the forage plants under cultivation at this time in America, no one is of 
greater importance than red clover. In many parts of the United States red clover 
is one of the absolute necessities in agriculture, and it is not too much to say that 
it has doncL more for the farmer than probably any other single plant. Indeed, 
Stebler, in discussing red clover in his recent work on " The Best Forage Plants," 
says of it: '^ Red clover has contributed even more to the progress of agriculture 
than the potato does, and has had no inconsiderable influence on European civiliza- 
tion. Its cultivation has led to an increased production of stock as food for man, and 
in this way has fostered and advanced commerce, industry, and science." 

Important as the clover is at the present day, it is curious to note that it was in- 
troduced into cultivation only within comparatively recent times. According to 
Stebler, its first cultivation was undertaken about 400 years ago, in southern Eu- 
rope, but it was not until the beginning of the last century that it began to be 
cultivated in Germany. In America it was first cultivated about 100 years ago. 

A few years ago it was thought that clover could not be grown upon the plains. 
Even within the last ten years I have heard many people in the west declare that 
clover could not be grown with profit. It is not yet six years since I have heard men 
affirming with great vehemence their disbelief in the possibility of growing red 
clover even in southeastern Nebraska. A careful study, however, of the condi- 
tions which we have in this state led me early to the conclusion that there is no 
county in the state in which there are not extensive areas upon which red clover 
can be grown with great success. In the eastern part of the state there is now every 
indication that red clover will become one of the standard crops, not only for it» 
forage, hut for its excellent seeds, which are produced in very great quantities. 

It has been found that red clover, when properly handled, will endure for more 
than two years upon the soils of Nebraska. This is a very great advantage, as it 
makes it unnecessary to renew the fields as often as in the eastern states. Ne- 
braska, moreover, is not troubled with the ** heaving out " of the clover, thus giv- 
ing our farmers a very great advantage over their brethren in the east. 

The only difficulty which we have in this state in the growing of clover is in 
securing a good stand. If the spring happens to be dry and windy, there is great 
danger that the seed will be blown away before germinating, or that the young^ 
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plants will be dried np before they haye attained sufficient size to endure the heat 
and the droath. It is advisable, nnder ordinary circumstances, to sow early, upon 
groond which is already occupied with a crop. Inasmuch as we do not grow win- 
ter wheat largely in this state, we are not able to resort to fall or winter sowing of 
clover. Where, however, this can be done, there is little question that it is much 
better than to wait until late in the spring, after wheat sowing. Where rye is grown, 
this will furnish a very excellent nurse for the young clover plants, and in this 
case the clover should be sown late in the winter, and it will be found to be better if 
thifi is done upon the snow. When the snow melts it will carry the seed down into 
the ground, where they will be securely kept from blowing away. It might be 
well to sow rye if for mo other purpose than to serve as a nurse for the young clover 
plants. 

Clover is one of the plants whose seeds are very often quite impure, on account 
of the presence of weedy seeds. It is probable that more weeds have been brought 
into the west in clover seed than any other way. I will not take your time to 
ennmerate the many weeds which have been introduced in this way, but perhaps 
a few examples may profitably be given. The narrow plantain {Plantago lanceo- 
Wa)f several of the docks, fox-tail grasses, dog fennel, rag-weed, heartsease, and 
pig-weed. There are very many others, but these are certainly sufficient to show 
that there is great need of great care in the selection of clover seed. It is advis- 
able that our farmers in the west should sow western grown clover seed, rather 
than that which is grown in the east, as by so doing they will very largely avoid 
the introduction of eastern weeds. Moreover, I am assured that western seed is 
heavier and better than that which is grown in the east, so that there is greater 
probability of its producing a good stand. Unfortunately, there is not yet enough 
home-grown seed in the markets to supply the demand. This condition of things, 
however, is not likely to last long, and it will not be many years before the Ne- 
Ibraska farmer can supply himself entirely with clover seed grown within the 
state. 

ALFALFA, OR LUCERNE. 

The last forage plant to which I will call your attention is one which is known 
in this part of the country as alfalfa, while in many places it is known as lucerne. 
It is also known in some places as Chili clover, and occasionally it is called French 
clover. It is a native of the old world, where it has long been grown. It is said 
that the Greeks and Romans grew it, and that to these countries it was brought 
from Persia, and possibly from the regions still further east. Its cultivation cer- 
tamly dates back 2,000 or 2,500 years. 

In this country its use has not been as great as its merits would warrant. It is 
very nutritions, and produces a very large amount of fodder. Upon the soils of 
Nebraska it has been shown to grow with great readiness, and when once well es- 
tablished, is likely to endure for a long time. It is particularly noted for the 
depth to which its roots will descend in the soil. According to Stebler a plant was 
observed in Switzerland with a tap root sixty-six feet in length. 

In America, particularly in the western parts, alfal& has been brought into cul- 
tivation mainly as a forage plant under irrigation. In Colorado, and some parts 
of western Nebraska, it has been extensively used, and when thus treated, it pro- 
duces astonishing crops of nutritious fodder. Inasmuch as irrigation is likely to 
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be practiced more and more in this state, there can be no question but tha( It wi^ 
be grow^ in increasing quantities year by year. I predict that in all the westeni 
counties of the state where it is possible to bring the water from the rirers npoA 
the higher lands, alfalfa will prove to b« of exceeding great importance for furnish-* 
ing forage to domestic animals. 

It is not a pasture plant to any considerable extent, but should be regarded as 
useful mainly for furnishing fodder in the form of hay. 

In the foregoing pages I have treated briefly, and in a somewhat desultory 
manner the forage plants which, it seems to me, are of foremost interest at the 
present time in this state. I have attempted to show that they all are valuable, 
and that each one is adding very materially to the nutritious food supply of our 
domestic animals. I have attempted also to show that these plants are, in most 
cases, pretty readily grown, and that a considerable number of these are valuable 
in every part of the state. I might have added a number of others for particular 
portions of the state, but these are sufficient to show us that in this great state the 
grower of animals is not likely to want for nutritious food for his flocks and herds. 
Nature made good provision in the first place for the feeding of wild herds. Some 
of this provision still exists for our herds of cattle, and, doubtless, some of the 
plants which nature gave to these plains may be preserved hy us under cultivation. 
But to these we may easily add a number of other plants whose value has beeo 
preved by long experiment. 
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THE SUGAR BEET INDUSTRY IN NEBRASKA. 



BT PBOF. H. H. NICHOLSON, DIBECTOB AND CHEMIST, TJNIVSBSITY OF KBBBASKA 
XZPSBIMBNT STATION. 



QenUemen of the State Board of Agriculture: In respoiiM to an invitation ftom 
jonr Secretary to address yon at this meeting, I thought best to present for yonr 
consideration a brief statement of the work done during the past year in the line 
of the derelopment of the ingar beet industry in Nebraska, under the auspices of 
the Experiment Station, together with some suggestions for a plan for the more 
efficient co-operation between the Station and the people of the state in ascertain- 
ing the facts underlying this industry. 

Before proceeding to this discussion I wish, briefly, to refer to the work of last 
year. As you doubtless know, the chief point in last year's work was to determine 
whether or not onr Nebraska grown beets were rich enough in sugar to make pos- 
sible a successful beet sugar industry in the state. Incidental to this we sought 
what information we could get in regard to the tonnage yield and cost of produc- 
tion. With this statement of the objects it will be seen that the result of the 
work of last year pointed to very favorable conclusions. I speak thus guardedly 
in reference to these results because no one would expect to base final conclusions 
on the facts obtained in one season's work. A further need of caution arises from 
the fact that these beets were raised in a comparatively new soil, and by persons 
almost wholly inexperienced in the best methods of cultivation. 

That we might not seem to base our conclusions on insufficient data, and in the 
hope of avoiding many of the difficulties that met ns in our first year's experi- 
ence, it was thought best to repeat, during the season just passed (1890), the same 
work, with the further idea of extending it, if possible, into every county of the 
state, and at the same time to so deepen and broaden it that it might include many 
£ict8 not touched upon the first year. The campaign, as planned for this season, 
contemplated: 

First — The establishment of sub-stations at convenient distances on the main 
lines of the Burlington, Union Pacific, and Elkhorn railways. 

Second — Beaching and interesting the best farmers in each county by seeking the 
oo-operation of the various county agricultural societies. 

Third — A general co-operation with as many of the individual farmers as possi- 
ble throughout the state, irrespective of locality. 

By these means we expected to bring together a large number of valuable fkcts 
regarding the points of sugar content, yield, and cost, as well as to add to onr knowl - 
edge of the variations due to the diiferent soils and climatin conditions. 

The location of sub-stations was conditioned <m two fiictst 
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Fini— The findiDg of men of sufficient pnblie spirit to give us the use of ploto 
for planting and who would agree to prepare the ground, plant, cnltiyate, and, in 
general, take care of the beets according to directions given them. 

The second condition in making locations was the one of accessibilitj, as it was 
our intention to visit each station at least once a month. 

At the sub-stations we planted four varieties of seed. Each variety in a plot ten 
feet square and in rows sixteen inches apart The beets in the rows were to be 
thinned to various distances. We also supplied each sub-station with a standard 
rain gauge and two thermometers, one for the air and the other for the soil tempera- 
tures, together vrlth printed directions for observing the same, and blanks for report- 
ing tri-daily observations. 

In order to secure the best results from these sab-stations, the Experiment Sta- 
tion appointed three field agents from young men who, because of their work in tho 
chemical laboratory, had some knowledge of the requirements of the case. The 
duties of these agents were to visit the sub-stations periodically, to see that direc- 
tions were being carried out in regard to taking observations, cultivation, eta, and 
who were required to report, monthly, in writing, to the home station, the exact 
condition of affairs at the sub-station. These field agents were also carefully in- 
structed in the methods of taking specimens of soil for analysis and were directed 
to take samples from the beet plots at each sub-station. These samples were for- 
warded to the chemical laboratory to be analyzed and studied when time per- 
mitted. 

Sub-stations were located, in accordance with the above mentioned plan, at Bed 
Cloud, Orleans, Benklemau, McCook, Holdrege, Grant, Elwood, Minden, HastingSf 
Kearney, Lexington, North Platte, Ogalalla, Sidney, Kimball, Crawford, Alliance, 
Thedford, Broken Bow, Ravenna, Norfolk, Neligh, O'Neill, Long Pine, Valentine, 
and Chadron. Besides these, which formed a visiting circuit, we added Grand Isl- 
and, Schuyler, Ashland, Omaha, West Point, and Bancroft, from which more or 
less regular reports were received. That we might be certain of reaching, in as 
effective a mann» as possible, each county in the state the following circular iras 
printed and mailed, in April, to the addresses of the secretaries of each conntj 
agricultural society, as taken from the last premiom lilt •£ the State Board of 
Agriculture: 

*' Dbab Sib: During the past year the university has given some attention to 
the question of raising beets in Nebraska for the manufacture of sugar. The re- 
sults of this work are published in Bulletin XIII, Experiment Station — a copy of 
which has been forwarded to your address. 

*^ We intend to continue the investigation this season, in order to reach definite 
conclusions on several essential points, viz. : Average percentage of sugar in beets; per 
oentage of substance not sugar; yield, cost, effect of soil, climate, and cultivation on 
the ratio of sugar, to the other substances present. It is also very desirable to 
obtain accurate records of the temperature of the air and of the soil, together with 
exact measurements of the rainfall. 

'^ To make this more complete we desire to have beets of two or three varielieB 
raised under our directions, in each county in the state. Will you name a man 
who will take seed, plant, and cultivate it according to directions, and report re- 
sults. Seed, full directions for planting and cultivating, as well as necessaij 
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apparatus, will be furnished by this department. Each station thna established 
will be Tisited, if possible, at least once during the season.'' 

Many of these brought prompt responses and assurances of hearty co-operation. 
It was the intention to observe about the same line of investigation in these cases 
as at the sub-stations. It was expected also that some member of the Station staff 
would be able to visit each county station at least once during the season. It was 
found later that this would be out of the question as it required all the time to 
reach the sub-stations and keep up the office and laboratory work. 

Outflide of and beyond the plots provided for by these means, seed was put in 
the hands of somethiLg over 2,000 farmers, representing all sections of the state. 
In each case full directions were given for cultivating and answers to certain line 
of questions earnestly solicited. Such in brief was the general plan of the work 
as we entered upon it this season. This plan was carefully followed out in all par- 
ticulars except such as were made impossible by lack of time or assistance. 

From the time of planting until the last beets were harvested all reports, both 
from Station agents and individual farmers, were unanimous in the statement of 
the one fact, that the season was an exceptional one, both because of the excess- 
ively high temperature and the lack of the usual rainfall. With this was the 
united testimony of all beet growers, to the eflfect that their beets, where the seed 
had germinated at all and where the young plants had not been cut down by the 
early sand storms, were withstanding the unfavorable season much better than 
any other crop raised. It was both surprising and gratifying to have such reports 
from the driest and hottest sections of the state. 

At the time of the State Fair it was thought best, in order to let the people see 
for themselves what had been done in sugar beet production during a season that 
all recognized as exceptional, to make a **beet exhibit." Those who had taken 
seed in the spring were asked to send samples to be placed on exhibition during 
the fair. In response to these calls we received, and placed on exhibition, beets from 
over seventy counties in the state. This exhibition attracted much attention and 
received most &vorable comments both from the agricultural journals of the coun- 
try at large and from our state papers. Analyses were not made at the time because 
the beets had not yet matured their sugar content. Since then we have received 
and analyzed somewhere in the neighborhood of 500 specimens, representing sixty- 
«Be counties in the state. 

It is not possible now to give a full comparison of results with those of last year, 
because we have not yet had time to overhaul and study the material, reports etc. 
that we have received from agents and others. A general comparison can be 
readily made on the one item of sugar content. Last year we analyzed 166 
specimens, representing thirty-nine counties; 37 per cent of all these gave a sugar 
eontent of 12 per cent and over, ranging as high as 22.28 per cent. This year we 
have analyzed nearty 600 samples, representing sixty-one counties, and 72 per cent 
of this number have a content of 12 per cent and over, ranging as high as 22.5 
per cent. The fact that a much larger proportion of beets this year were rich in 
sugar I attribute to two causes, namely, better and more careful cultivation 
(a result of last year's experience), and the long and dry autumn, which was 
very favorable to increasing the sugar content. 

The interest of the farmers in this business has been stimulated by what they 
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have done this year, as is shown by the fact that, almost without an exception, they 
have asked that seed he famished them that they might continue their experiment 
work at least another year. It is almost universally the case that these men in 
writing to the Station express a determination to profit largely by their experience 
of this year. I have now on file applications for seed from nearly a thousand 
farmers. 

After this brief resume of the experimental work, and its results, let ua turn 
for a moment to what has been accomplished this year in the way of practical 
sugar making, from beets, within the bounds of the state. As you all know, the 
people at Grand Island were the first in the state to make a practical application 
of the knowledge of the fact that Nebraska soil and climate was favorable to the 
growth of sugar beets. In the spring of 1890 contracts were made with the £Ekrm- 
ers in the vicinity of Grand Island for a certain number of acres of beets to b^ 
raised under the direction and supervision of the sugar manufacturer. In Sep- 
tember the factory was in running order and began to receive and work up beets. 
The final result being, as near as I can ascertain, that about 400 tons of standard 
granulated sugar were actually made. This is of great interest in the way of a 
practical demonstration of the feasibility of introducing and making at home, in 
our state, a business that eventually can be of immense benefit to the state at large 
in the way of diversifying our agricultural industries. The practical result at 
Grand Island is all the more signficant because it has been produced during, what 
has been without doubt, the most trying season to the agricultural industries that 
the state has experienced, for a decade at least. 

It seems then, from the information derived from these two sources, namely, the 
experimental work of the Station, and the practical work of the sugar house, that 
we may safely say that not only is our soil and climate favorable to sugar culture, 
but that it is especially adapted to it. Still I would caution against hasty con- 
clusions, as there remains to be determined other important factors. Further than 
this it must be remembered that the season of 1889, as far as temperature and 
moisture were concerned, could be called a fair average of Nebraska seasons. 
That of 1890 was extreme in its heat and dryness. There now remains to be seen 
what results could be obtained during a cool and moist season, such as we some- 
times experience here. 

One valuable lesson, at least, can be drawn from the fiicts already observed and 
recorded, that is, that the successful culture of the sugar beet is not confined 
within any such narrow limits as has been heretofore supposed. European author- 
ities have been of the opinion that this industry could not be successfully pros- 
ecuted where the average monthly temperature for June, July, and August reached 
above 70° F., and where the average monthly rainfall for the same time was lesa 
than two inches. In accordance with this idea Dr. McMnrtrie, who visited Europe 
in 1878 to make a thorough study of the subject, published with his report a map of 
the United States, on which he indicated the regions that he considered the most 
favorable to the beet root culture. 

The regions indicated, to use Dr. McMurtrie's language, ** are confined to the 
north, including New England, New York, and a narrow band south of the lakes, 
Michigan, parts of Wisconsin, Minnesota, and Dakota. Here the line of the sonth- 
• em limit passes into the British possessions, and enters the United States again 
in western Dakota, and, crossing Washington and Oregon, passes to the coast in 
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the extreme north of California. In most of this we find a favorable temperature, 
and the average rainfall is sufficient in qnantity, but we are unable to make any 
observations concerning the number of rainy days. In California the tables show 
that the temperature is sufficiently moderate, but from the examination of the fig- 
ures for the stations for which the rainfall has been recorded, we find it to be 
remarkably deficient. Here, in order to make the culture a success, it would 
appear that the introduction of irrigation during the summer months would be an 
absolute necessity." It will be seen from this the conditions of climate that apply 
in Europe may have no application here, as both Nebraska and California are 
entirely without meteorological limits, determined from European experience. 

Since the results of our experiments of last year have been published, thedepart- 
partment of agriculture at Washington has issued another bulletin containing a map» 
on which is delineated a belt of country favorable to beet root growing. On this 
revised map the location of Dr. McMurtrie's ** sugar belt'' has been changed to ac- 
cord with some of the facts lately developed. The southern boundary of the country 
favorable to the sugar beet, as laid down in Dr. McMnrtrie's report, passes away to 
the north of even Iowa and Nebraska and entered the British possessions at the 
northern border of Dakota. On the revised map lately issued by the department of 
agriculture is shown a " sugar belt " extending a hundred miles on each sid« of 
Dr. McMurtrie's southern limit, except that, instead of passing north from Dakota, 
it makes an abrupt bend to the south, passing through and including western and 
northwestern Nebraska. The southern limit of this belt most favorable to the 
culture of the sugar beet root, according to the department of agriculture, enters 
Nebraska at the Omaha Reservation, passes westward through Cuming, Stanton, 
Madison, Antelope, Wheeler, and Garfield counties, when, bending abruptly south, 
it passes through Loup, Custer, Dawson, Frontier, and Red Willow counties, cross- 
ing into Kansas a little east of the 101st meridian. The northern and western 
limit of this belt enters Nebraska from the north at the 103d meridian and passes 
southwesterly through Dawes, Box Butte, Scott's Bluff, and Banner counties, 
crossing into Wyoming about the northwestern comer of Kimball county. The 
part of the state included between these lines is, according to the report of the 
department of agriculture, that part of Nebraska most favorable to beet root culture. 
But facts now known will make a still further revision of this map necessary, as 
probably three-fourths of all the beets grown in Nebraska have been grown outside 
of these limits. Some of the best yet obtained came from points without and be- 
yond these lines, determined from meteorological conditions alone. The i)oint I 
would emphasize in thus calling attention to the vagaries of the American '* sugar 
belt'' is, that we must avoid drawing conclusions in regard to the possibilities of 
the beet sugar industry in this country from facts obtained in European Countries, 
or from an insufficient number of facts obtained on the ground. 

It now remains to determine how we can establish in the state an industry which 
at its beginning seems so promising. It might be and probably is necessary, at tho 
beginning of a new industry requiring so much capital for its successful conduct, 
to make special inducements to capital to interest itself. While it might be neces- 
sary to offer large bonuses to stimulate capitalists to make a beginning, yet I am 
firmly convinced that it is not necessary or even desirable that communities should 
continue to offer financial encouragement to capital to embark in a business which 
eventually must be very profitable both to the producer and the capitalist. 
8 ^ 



Digitized by 



Google 



114 NEBRASKA STATE BOARD OF AGRICULTURE. 

I hare no doabt of the fact that there are men of means who would gladly seek 
investment here if satisfactory answer conld be given to the farther qaestion of 
how mnch it costs to raise beets here and how large an average yield could be de- 
pended upon. 

As I have before said, I am convinced that the most essential qaestion/' Can 
beets rich in sugar be produced here ? '' has received a satisfactory answer. The 
further question of cost and yield we must determine experimentally. This be- 
longs to the fntnr,e and an approximate answer we should be able to render next 
season. It is to this point that I ask your special attention that we may, if possi- 
ble, co-operate in the bringing about of this desirable result. 

The ideal way of reaching the fact, or facts, in the most thorough manner, is to 
have every farmer in the state grow one measured acre of beets, keeping a correct 
account of bis expenses in so doing. It is true that ninety-nine hundredths of the 
farmers would not have access to a factory and could not market their crop, still 
there would be no loss entailed. Their beets, if not available for sugar making, 
would as a stock food amply repay them for the expense of raising. Of course I 
see the grave difficulties in the way of inducing every farmer, or even a large pro- 
portion of them, to raise and care for beets and to keep a correct expense account. 
What I seriously advocate is, that means be taken to induce as large a number as 
possible to plant anegquare rod* of beets; to cultivate them according to directions 
that may be given, and to keep an account of all expenses involved, with the idea 
of knowing exactly in the fall what weight of beets his square rod has produced, 
and enactly how much it has cost him. In securing the co operation on the part 
of the farmers it is desirable that this society co-operate with the Agricultural 
Experiment Station. 

The State Board of Agriculture being the most influential agricultural body in 
the state, its action will have great authority and influence. Through its action 
county societies may be induced to secure the co-operation of the most thorough 
and influential individual farmers. 

While I do not assume to formulate a complete plan of action, I would suggest to 
this body that it offer certain premiums to be competed for by the various counties. 
I would suggest that two equal premiums be offered; one for the best yield of 
beets weighing less than two and one-half pounds; the other for the best sugar per- 
centage with the highest purity co-efficient. I think it would be well for the state 
society to use its influence to induce county societies to offer similar premiums for 
the best yield of small beets, high sugar content, and purity, to be competed for by 
individuals in the county. This I simply wish to have understood as a suggestion 
that perhaps can be worked out to a practical proposition by the mature judgment 
of the society. The greatest difficulty that I at present foresee is that of obtaining 
and furnishing seed to the individual. I am inclined to believe that greater inter- 
est and better results, as a rule, will be obtained if seed be furnished at cost, leav- 
ing the individual the entire expense, which in each case will not be large. I have 
thought, whether it is feasible or not I am not prepared to say, that this society 
might assume the responsibility of purchase of seed, which could be, in turn, sold to 
the county societies, or to such county societies as desired to obtain it, at cost, the 
county being in turn reimbmrsed by the individual taking the seed, i>aying its cost 
value. 

• Such small plots are sugiested because of the difficulty in furnishing seed in large amoiiats. 
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A well kDOwn authority states that a pound contains about 18,000 seeds, an 
oance then will contain from 1.000 to 1,500 seeds.^ A plot of ground one rod 
equare will have twelve rows sixteen inches apart, and if the beets in the row are 
thinned to an average distance of six inches apart, each row will contain thirty- 
thiee beets, or the entire plot will have 396 beets. It is variously estimated that 
from twelve to twenty-five pounds of seed should be sown to the acre. Taking 
the maximum limit as the more desirable under the existing conditions, we have 
a rate of two and a half ounces of s^d for each square rod. This gives us about 2,500 
seeds with which to produce 396 beets. Therefore, if one seed out of six germi- 
nates, we would have as many beets as the plot would accommodate. Last year 
the seed purchased by us in Europe cost, laid down in Lincoln, all expenses paid, 
about twenty-five cents per pound. According to this, the individual taking from 
two and a half to three ounces will be at an expense of less than five cents for his 
seed. Supposing it is five cents, it is so small that it will not be noticed. If paid 
for by the individual he will have a greater interest in properly carrying out his 
work than if it cost him nothing. In this way this society, while taking the re- 
sponsibility of making the first purchase, would be entirely reimbursed. The Ex- 
I>eriment Station, for its part of the work, will endeavor to furnish careful and de- 
tailed instruction as to how to proceed in order to reach the best results in yield 
and sugar content, and will analyze free of expense all beets sent to the chemical 
laboratory, expressage or postage prepaid, and accompanied by full information rela- 
tive to such points as may be determined on. We will also collect, collate, publish, 
«nd circulate all the facts arrived at in this and other ways. 

While our plans for next season's campaign are not yet fully matured, I can say 
that we shall in general pursue a plan somewhat similar to the one in operation 
this season, to reach facts in regard to yield and cost. 

On the Station farm we shall grow an acre or so of beets of the highest possible 
sugar content, from which selections will be made, to be used the next year for 
seed. Fertilizer tests with beets will also be undertaken, as well as tests of varie- 
ties. In general, we shall endeavor to study the possibilities of this locality as 
fully as possible. 

^One thousand five hundred and eighty-three an average, by actual count, of four s^»anite 
lots. 
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A PRELIMINARY REPORT ON THE INSECT ENEMIES 
OF THE SUGAR BEET. 



BY LAWRENCE BRIJNEB. 



The fact tbat sagar beets can be and have been profitably grown here in Ne» 
braska, has been demonstrated beyond question, and that the subject is pretty well 
understood here in the state is conceded by all. This knowledge has been gained 
by careful and thorough investigation by those interested. The influence of cli- 
mate, soil, and cultivation have all received faithful consideration in careful experi- 
ments. Everything, yoa will say, has been done that could be done in order to^ 
gain a complete knowledge of the entire subject of beet culture in all its bearings. 
Pardon me, then, if I should dispute your assertion. v 

Along with these various agencies in the sacccssfiil culture of the sugar beet, 
and of equal importance with them, is that of combating insect enemies. While 
the other features of the subject are now pretty well understood, that of the in- 
sect enemies has been overlooked. That this is true is not at all surprising, when 
we reflect a moment, for is it not a fact that almost everybody seems to feel an 
utter contempt for everything in the form of an insect? It matters not how much 
injury nor how much good may result from one of these creatures, the notice it 
receives from the public is the same, viz., ** only a bug." Be this as it may, the^ 
time is rapidly drawing nigh when these despised insects will receive some atten- 
tion from these same persons who now totally disdain to even notice them. 
When their actual importance becomes duly impressed upon the tiller of the soil,, 
they will then receive his attention after it will perhaps be too late. 

The fact that all other crops and plants which we cultivate are more or less af-- 
fected by noxious insects is a well established one, to the entomologist, at least, and 
therefore it was quite natural for us to suppose that the sugar beet would not en- 
tirely escape the ravages of at least some of these pests. True to our surmises, 
some of these enemies have already made their appearance in diflferent portions of 
the region over which the crop has been grown during the three or more years of 
experimentation. Some of these have appeared in large numbers— numbers suflS- 
ciently great to materially injure the crop, even where grown on a large scale. 

As an agent of the United States department of agriculture, the writer first began 
the study of these insects during the summer of 1889; but this was undertaken so 
late in the season and was so much interrupted by other matters that little was 
accomplished during that year. Early last spring, or about a yea;r ago, it was 
thought best to continue these investigations began the previous summer. It was 
therefore arranged here at the Experiment Station to devote some time to the in- 
vestigation of these pest«, along with others that injure the different established. 
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<:rops of the state. AccordiDgly, tbe following " press ballctin »' was prepared and 
sent out to the patrons of the Experiment Station: 

"SUGGESTIONS IN REGARD TO THE SUGAR BEET CULTURE. 

" Reports from the sub-stations established in the spring by the State Experi- 
ment Station for the purpose of determining the effect of the varying conditions of 
soil and climatic conditions on the growth of, and the production of sugar in, the 
sugar beet are, in the main, good. 

**In many places, especially in the extreme western part of the state, beets 
have suffered from hot weather and alack of rain, as a rule, though they seem to 
withstand these unfavorable conditions as well as corn, and even better than small 
grain. 

"From some points reports tell us that insect enemies have begun their ravages. 
As there are several kinds of insects that attack the beet, and as they have already 
been reported as having begun operations, it seems the proper time to begin to 
learn something of their appearance, habits, and the best means of meeting their 
advances. To this end the beets should be watched very carefully, from day to 
da.v, and at different times of the day and evening, for any insect, bug, or worm 
that seems to have an interest in them. Search the leaves, pall up the beets and 
search the roots and the top layer of the soil, and when any marauder is found, 
send it to the Experiment Station for study and identification. 

" Directions for sending such specimens I copy from Bulletin XIV, on * Insects 
Injarious to Young Trees on Tree Claims,' just issued. 

" * Whenever possible, insects should be packed alive in some tight tin box— the 
tighter the better, as air holes are not needed — along with a sapply of their appro- 
priate food sufficient to last them on the journey; otherwise they generally die on 
the road and shrivel up. 

^* * Send as full an account as possible of their habits, what part of the plant they 
infest, time of day when they are most active, amount of damage done, etc. 

'' ' Packages should be marked with the name of the sender and addressed to the 
entomologist of the Agricultural Experiment Station, Lincoln, Neb.' 

"It will aid very materially in forming conclusions if all people who have 
planted seed will send, from time to time, reports of the condition of their beets to 
the Experiment Station. (Signed) H. H. Nicholson, Director.^* 

In compliance with the above request for aid in this line of investigation, there 
▼ere soon received at the office of the entomologist package after package of in- 
sects that were taken in beet patches, some of them useful or beneficial species, 
and the others injurious species that were known to us at the Station from prior 
Jneetings. In all, there were a host of them — very many more than we ever im- 
agined would be found to attack the beet. 

The very dry summer may have had considerable to do towards influencing 
much of the insect injury to the beets grown within the region designated; and 
^nie species of insects may also have worked upon this plant that ordinarily 
^oald not have done so. In many localities there were also observed to congre- 
ga e among the leaf stems, just above the ground, various other insects that could 
o have been there for mischief, since they were such firms as do not ordinarily 
upon growing vegetation. Especially was this true in portions of the state 
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where the drought was severest, and where other refuges from the barning sun and 
parched soil were scarce or entirely wanting. In many of these localities a great 
variety of insect life is always sure to be found hidden away during daytime in 
snch places as the beet tops provide. Kot only were beetles found here, but also 
representatives of snch other orders as the Hymenoptera, Hemiptera, Neuropter% 
Orthoptera, Diptera, and Lepidoptera occurred in almost equal numbers in each of 
the regions which were visited by agents of the Station or from which specimen* 
were received through correspondents. Even many water-inhabiting forms very 
fireqnently occurred in company with the others. Of coarse, all of these miscella- 
neous insects that were found on or about the roots of beets were sent in to the 
Stations both by the field agents and by the various correspondents who took an 
interest in the investigations under way. To separate most of these ** refngees'' 
from snch other forms as might possibly be there for mischief was, of course, quite 
easily done after they had arrived at the Station, by those who were accustomed to 
the habits of the forms onder consideration. A few of them were, however, more 
difficult to single out, and required special stndy to tell to which of the two 
classes they properly belonged. This was easily done in nearly every case, but in 
a very few instances the species are still among the doubtful ones. 

In the study of this subject it was quickly demonstrated that almost all of the 
insect enemies of the sugar beet, as well as of the common garden and other va- 
rieties, were either weed-feeders or else were such as are very general feeders. It 
was also ascertained that nearly, if not quite all of the insects of whatsoever de- 
Hcription that attack other Chenopodiaceous plants, as the various species of 
" Tumble-weeds," the "Pig-weeds," Atriplices, etc., the Purslane, and other juicy 
weeds, as also many of those that attack the various Crucifern and Solanacen, will 
also feed upon the beet. Not a single species of insect has thus far been reported 
by any of the agenta of the Station, or by correspondents, that is exclusively a 
beet-feeder. Every one of them has been ascertained to attack some one or more 
of the other plants just named and that are common to the regions from which the 
specimens were received. Only a very few of these species have thus far appeared 
in numbers sufficiently great to be what could be properly termed " destructive" to 
the beet within the region covered by these studies or investigations; and these 
few are of such a nature as will readily admit of their being combated. 

In their modes of attack upon the beet these various insects, so far as they have 
been studied, are either leaf-feeders or root-feeders; t*. e.,tbey either attack the 
foliage, which they devour, or from which they suck the juices by inserting their 
beaks, or they bore into or gnaw away the roots. Later on in our investigations 
we may find that there are others that will attack the seeds and seed stem. In 
either of the former cases the result is an injury to the beet, whether it is being 
cultivated for the table, for feeding to stock, or for the manufacture of sugar. 
Should further study reveal others that attack the seed of the beet, these latter 
would, of course, be of direct injury to the seed industry, since much seed will 
have of a necessity to be raised to provide for the large crops that are required 
each year for sugar. 

Having now become thoroughly convinced that the cultivation of the sugar beet 
is not entirely without its drawbacks in the shape of insect pests here in the west^ 
against which we must contend and which must be overcome in raising this crop^ 
as well as there are in raising of com, wheat, and potatoes, we see the necessity 
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•f beginiihig the fight at once if we would preyent much fntiire loss. By prompt 
action in the beginning, when the enemies are comparatiyely few in nnmber and 
less generally distribnted, we will have a much easier time in checking their rav- 
ages and in ridding our crops of them. Besides, oar losses from this source will be 
infinitely smaller than if we were to neglect them and permit them to go on in- 
creasing and spreading unmolestedly from year to year. 

It has been estimated that at the least calculation, the average loss sustained year 
after year to each and every crop from the ravages of injurious insects will not&U 
below fifteen per cent of the whole. In most instances this estimate is too small 
by hal£ Count everything raised on the farm, in the garden, orchard, yineyard, 
nursery, flower garden, etc., within the state of Nebraska by its money value and we 
have a grand array of figures. Then ascertain how much fifteen per cent of this 
sum would be, and you will know of what importance, financially speaking, these 
insignificant creatures are that you treat with so much contempt. Fifteen per 
cent of the produce of the entire state ibr a single year would more than care for 
the drouth sufferers of our western counties during the present winter, and that 
too in no niggardly style. 

We can readily see how easy it is for these yarious cropn to be injured to the ex- 
tent named, when we really have learned the fi»cts of the case; but otherwise it is 
hardly possible to do so. ''Where ignorance is bliss 'tis lolly to be wise " is all 
very well when no money is at stake, but when the result of this ignorance is de- 
priving us of dollars and cents at the rate of one out of every seven, it behooves us 
to become wise. How do we know that these insects are harming us to this 
or any other extent? Who has ascertained these facts, if facts they are? When 
the Chinch Bug and Migratory Grasshopper visits us along " with his cousins, 
uncles, and aunts," there is no necessity for resorting to figures in order to ascer- 
tain this fact. Why then should we be obliged to do so when we are assured by 
those who should know, that each one of every crop that is raised is attacked by 
several dozen diff rent kinds of insects, all of which are usually preseut in mod- 
erate numbers? As an example of how many different kinds of these insect ene- 
mies may be working upon any one of our crops, a list of those found to attack 
the beet is given here. 

The following list embraces all such species of insects as have been found by us 
to injure the beet in Nebraska or else have been recorded by others as attacking 
this plant within the region embraced in these studies. 

In the preparation of the list it has been necessary to use the entomological 
names to the exclusion of popular or common ones simply for the reason that most 
of the insects which are mentioned here are without '* common " names. 

LIST OF BEET INSECTS.* 
Species that Attack the Leaves, 

LEPIDOPTEEA. 

1. Spilosoma virginicay Fab. —The larva of this very common insect is one of the 

first noticed to injure the beet. It also infests a large number of other 
plants. 

2. Spilosoma isaheUa^ Abb. — The larva, like that of the preceding, attacks the 

beet and many of our common weeds. 

•From Bulletin No. 28, U. S. Dept. Agrlc, Div. Entomology, pp. ia-17. 
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3. Mamestra picta, Harr.— Larva occasionally attacks the leayes of beet and other 

garden plants. 

4. Eurycreon rantaJis, Guen.— The larva of this small Pyralid moth is one of our 

most destructive beet insects. It is the one nsnallj known as the Garden 
Web- worm; and also attacks a number of other plants, among which are the 
"Pig- weed," the tumble-weed, purslane, etc. 

5. Mamestra trifolii^ Rett. — Larva quite common on beets; and sometimes doing 

considerable injury by gnawing away the leaves and the entire tops of small 
plants. Also a purslane insect. 

6. Plusia brassicae, Riley. — The larva occasionally attacks the beet, bat more com- 

monly the turnip, cabbage, and other Cruciferse. 

7. Ddlephila Hneata, Fab.— Larva found feeding on beet leaves in Lincoln, Neb., 

by Mr. H. Marsland. A very common purslane insect. 

8. Copidryas glover i, G. and R. — Taken several times on the leaves of beets which 

it had eaten more or less. An abundant purslane moth. 

9. AgrotiSf spp. — Several species of these " cut- worms " are occasionally quite de- 

structive to the beet while it is still small. They work more or less all 
summer, but are most destructive early in the year. They cut off the plant 
just at or a lit le below the surface of the ground. Some of them also work 
upon the leaves above the ground. 

10. Leucania unipuncta^ Haw. — The Army Worm, when it is abundant, does con- 

siderable damage to beets and other garden plants by eating their foliage. 

11. Boli8 pesiicata, Grt. — The larva of this moth is said to be quite destructive to a 

number of plants here in the west. " In 1873 we found the iarv® feeding 
upon Helianthos, Ambrosia, potatoes, and beets, skeletonizing and ruining 
the plants for miles along the Neosho valley and throughout Kansas," writes 
Professor Riley in the U. S. Agricultural Report for 1883. 

OBTHOPTERA. 

12. Melanoplus femur-rubrumj DeG. — Occasioaally injuring the leaves of beets and 

other vegetables. 

13. M. atlaniSy Riley. — When common, a general feeder, at least upon the products 

of the garden and farm — beets, of course, included. 

14. M, spre u8j Thos.— Attacks the beets during times of invasions, sometimes 

entirely eating away leaves and portions of root that protrude from the 
ground. 

15. M. differentialis, Thos.— When plentiful it occasionally does some injury to the 

foliage of the beet and other garden plants. 

16. M. biviitcUuSy Say. — Where beets are planted on low ground or are growing close 

to some rank vegetation, it attacks their tops, but never does much damage* 

17. Dissosteira Carolina^ Lin. — Found feeding upon the tops of sugar beets during 

the month of July, at McCook, Neb. 

18. Trimerotropis latifasciata, Scudd. — Taken in company with the preceding, also 

feeding on sugar beets. 

19. Spharagemon sequale^ Scudd. — Several specimens were received during the snm- 
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mer from McCook and Rayenna, Neb., ^ith the accompanying statement 
to the effect that they fed on the sagar beet. 
"20. Pezotettix oHvaceus, Scndd.— I have seen this hopper in beet fields several 
times under such circumstances as led me to think it feeds upon that plant. 
It is also quite x)!ikrtial to Uelianthus and Chenopodium. 

CX)LEOPTKBA. 

"SI. DiabroHca lIB'punctataj OIIt. — Quite common on the leaves of beets, which it 

injures by gnawing holes in them. 
122. Disonycha triangularis, Say. — The beetle feeds upon the leaves of beets and 

other Chenopodiaceous plants. Sometimes quite common here in the west. 

23. D. cervicalit, Lee. — Has similar habits to the preceding, but is less abundant. 

24. D. xanihomelsena, Dalm. — Common on beets and other Chenopodiaceous plants, 

the leaves of which it riddles with holes. 

U5. D.erenicolliSf Say. — One of the 5-lined flea-beetles that occur here in moderate 
numbers; is also occasionally taken on beet leaves at Lincoln, Neb. 

126. Systenn frontalis. Fab. — Found feeding upon beet leaves on the College farm, 
Lincoln, Neb. ; also on the leaves of Hibiscus militaris at West Point, Neb. 

'27. 8, iseniata, var. blanda, Melsh. — A very numerous species in all parts of the 
state from which beet-feeding insects have been received. It literally rid- 
dles the leaves of beets with pit-like holes, in some instances entirely de- 
stroying the leaves of quite large plants. I have also taken it upon white 
clover, purslane, and amaranthus. This is liable to be one of our most 
destructive beet insects here in the west, especially in Nebraska. 

HB, FsyUiodes eonvexior, Lee. — Another of the flea-beetles that is very abundant 
on the leaves of beets in some portions of Nebraska, and which works in a 
somewhat similar manner to the preceding. 

29. Chxlocnema denticuUtta, Illig. — I found still another of our small flea-beetles 
at work on the beets growing on the State farm here at Lincoln, although in 
much fewer numbers than either of the two species preceding. 

^0. Epitrix cucumeris, Harr.— This small flea-beetle was found to be quite abun- 
dant at Ashland, Neb., where it was taken by Mr. T. A. Williams, upon the 
potato, Solanum nigrum, and the beet, the leaves of all of which were more 
or less closely riddled with holes. 

31. Epicauta pennsylvanica, DeGr. — This black blister-beetle injures the leaves of 

quite a number of plants, prominent among which are the potato, ^* pig- 
weed " and beet. It has been received at the station from central and 
western Nebraska as one of the most destructive insects attacking the plant. 

32. Epicauta cinerea, Forst. — Another of these blister-beetles was found here at 

Lincoln by Mr. Herbert Marsland, who said it had almost ruined a small bed 
of beeto growing in his garden. I have also collected the same species from 
one of the wild beans and several other native plants. 

33. Epicauta maculata, Say. — This insect has been received from Medicine Lodge, 

Kan., and from Grant and Neligh, Neb., where it was found to injure the 
sugar beets by feeding on the leaves. It is a very common insect here in the 
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west upon qnito » number of the ChenopocnaceonB plants, and especially 
upon the Tarions species belonging to the genera Oheoopodiam and Atriplex. 

34. Epienuta vitiata^ Fab. — This striped blister-beetle is also a beet insect; and has 

been received from Ogalalla, this state, where it was reported as doing much 
damage to sugar beets. It also is quite a general feeder. Among its food 
plants are to be mentioned the Solonace», some of the Leguminos», and I 
have found it to be quite destructive to several of the Sagittarise. 

35. Epicnula cinereay vnr. marginata, — ^Tbis large black blister-beetle also frequentlj 

gathers upon vegetables of different kinds in the semi-arid regions east of 
the Rocky mountains, but chiefly upon beans. I have taken it on beets 
once or twice here in Nebraska. 

36. CanthartB nuitallij Say.— During the late summer and early fall of 1888 this 

insect was very destructive to garden plants, beets included, in the Black 
Hills of South Dakota. It also abonnds in the western and northwestern 
parts of Nebraska. 

37. CoUi»pia brunnea, Fab.— This small leaf beetle, which appears to be quite a 

general feeder, has been taken on several different occasions upon the beet, 
both by myself and different ones of the field agents, and also by some of 
the correspondents. 

38. Epicserus imbriccUus, Say. — The Imbricated Snout-beetle has been known to 

attack the beet among the many other plants upon which it feeds. It is a 
general feeder. 

39. Centrinus peniciUus, Hbst. — Another of the Snout- beetles that attack the beet&i 

here in the west is the one known to the entomologist by the above name. 
It gnaws small holes in the leaf-stem, and when numerous does considerable 
harm to the plants attacked. Whether or not the insect breeds here I was 
unable to ascertain. 

40. C. perscitu!*^ Hbst. — Still a third species of weevil was found upon the beets 

growing on the State farm. It is a much commoner insect than penicillus^ 
and works in a similar manner upon the leaf-stem. 
31. ApioHf sp. — ^Tbis little Apion was taken on the leaves of beets here at Lincoln, 
on two separate occasions. 

42. Daryphora lO-Hneatay Say. — The Colorado Potato beetle was brought into my 

office at different times during the summer by those who r* ported its having 
been captured on the leaves of beet which it was "certainly eating." 

HBTEROPTEBA. 

43. Blissus Jeucopterua, Say. — The Chinch Bug has quite frequently been taken by 

me upon beet tops, in company with several others of the plant bugs. 
Whether or not it was there only temporarly, I cannot say; but, suppose 
it was, since all of our leading entomologists assert that its food-plants are 
limited to the grasses. 

44. Piesma cinerea^ Say. — A very common bug on the beet and various others of the 

Chenopodiaceons plants. S^^iuetimes doing much damage to the leaves of 
the former. 

45. Nysius angtistatus, Uhl. — Another bug that often gathers upon the beet and 
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Other garden plants is what is called the False Chinch Bag. When namerons 
it often does considerable harm to the plants which it attacks. It is also 
one of the weed insects that enjoys a wide range. 

46. Oeocoria bullatus, Say. — The Large-headed False Chinch Bag, or Pnrslane Bng^ 

is also mach addicted to infesting the beet here in Nebraska. In fact, it has 
been received from all over the state as one of the commonest of insects 
infesting the beet It is also a great weed bug. 

47. TrapezonotuB n^ulosus^ Fall. —This bug also freqaents the beet and several other 

Chenopodiaoeous plants. It is especially partial to the Pig-weed {Chenopo* 
dium album) here in Nebraska. 

48. Embleihis arenarim^ Linn. — Taken several times on the beet in company with 

the preceding. This insect also is a frequenter of localities where CkenopO' 
Hium album is growing. This species also occnrs about the roots of *' Stink 
Grass" {EragrostiM major). 

49. Lygua prateneU, Linn.— Probably one of the most general feeders among the 

true bugs, and sometimes a very destructive enemy of the beet It occnrs 
throughout the entire North American continent in the temperate regions. 

50. Euihovtha gdUaior^ Fab. — This bug has also been taken several times on the 

beet in the vicinity of Lincoln , Neb. I have collected it also from the wild 
encumber {EchinocystU lobcUa) . 

HOMOPTBBA. 

51. Agailia aiccifolia, — This little leaf-hopper, which seems to be especially partial 

to the different species of Amarantus and Chenopodiuofi and allied weeds^ 
is also equally fond of the beet, at least such would appear to be the fact, 
judging from the large numbers of the insect that are invariably to bo found 
npim this plant all through the summer. It occnrs in all stages. 

52. Imvmture formt only. — Found in moderate numbers on the sugar beet at Grant, 

Neb., a rather large leaf-hopper, which also occurs upon the Amarantus and 
Chenopodium. 
&3. AUygus sp. — This prettily marked leaf-hopper is very partial to Chenopodium 
albumf on the under side of the leaves of which it breeds throughout tho 
summer. This insect also attacks other species of the same genus, those 
of the genera Amarantus and Montilia, etc. Besides these it U very fre- 
qnenUy found on the beet. Characteristic marks of its presence are the 
rather large purplish spots that are seen upon the leaves of the plants that 
have been punctured by its beak. 

54. Erythraneura sp. — Another small, slender, green leaf-hopper that is occasionally 

met with upon the beet. 

55. Athysanua ( / Jp.). — Still another of these leaf-hoppers that is found npon the 

beet 

56. lAbumia inUrieQaa.'-TheTe is still a sixth of these leaf-hoppers that has been 

taken on the beet here in Nebraska; and which presumably also does somo 
injury to that plant by sucking its juices. 

57. Apkis alripliciSt Linn.— Mr. T. A. Williams tells me that he has taken this 

plant-louse on the beet at Ashland, this stae, where it was quite oommoii 
daring the year. 
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^8. Aphis ctieumerit, Forbes. — This past summer Mr. Williams also took what he 
determined to be the Aphis cucumeria^ Forbes, breeding qnite abundantly 
upon some beets that grew right by the side of some cucumber vines that 
had been infested by the same insect 

^9. Siphonophora pisi^ Kalt. — The same gentleman tells me that he has also taken 
the common garden aphid here at Lincoln, on the beet. He found it in the 
pupa and winged stages. 

Species that Attack the Root, 

GOLEOPTEBA. 

■60. Ligyrus gibhosxis, DeG.— This beetle has been quite destructive to the sugar 
beet over limited areas towards the western part of the state during the 
present season. It attacks the root, into which the mature insect gnaws 
great holes, sometimes entirely imbedding itself. It worked most on old 
ground and where irrigation was resorted to. It worked on the roots from 
the surface to a considerable depth but most at about 3 or 4 inches below 
the surface. In some instances it reached a depth of fully 7 inches below 
the surface. 

•61. Lachnosterna fusea, Froh. — Not uofrequently the common white grub attacks 
the roots of the beet, and does injury to the plant in that way. There are 
very likely several kinds of the ** grub'' that are concerned in these attacks, 
since almost every locality has its particular species of **June bug" that 
predominates in numbers. 

•62. Wire PTorww.— Several of the larv» of the '^snapping beetles" or click beetles, 
are also to be charged with injuring the roots of beets in some localities. 

-63. Unknown larva, — On two different occasions during the past summer I found 
beets that had been attacked by some unknown larva just below the sur£ice 
of the ground, and from which the depredator had already escaped. The 
work resembled that of an insect that works in the roots of different 
** tumble-weeds" and causes them to break off. The larvae are rather short, 
thick, whitish grubs with brownish heads, about one-fourth of an inch in 
length, slightly largest in the middle; possibly the larva of some snout 
beetle. 

UNCERTAIN. 

64. Silphaopaea, Linn. — This insect has been taken several times by me in beet 
fields, and in gardens where beets were growing. In Europe the insect is 
said to be quite injurious to the beet crop by attacking and devourinj^ ihe 
leaves. Whether or not it has the same habit in this country I cannot say. 

The insects in the foregoing list have been actually taken at work on the beet, 
and there is no guess work about it. Others will undoubtedly also be added to 
this list from time to time as the study of these pests continues from year to year. 

Of the different insects mentioned in the foregoing list — seventy- two or more in 
all — there are but about a dozen that have thus far proved to materially injure the 
-crop which they infest, t. e.^ that number among the lot can be said to injn- 
riously affect it. These dozen or so are the ones that will require our special 
Attention immediately; and the other five dozen, more or less, can be looked after 
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later, or only casually from time to time as matters permit or as necessity de- 
mands. 

The recent preliminary study for the government and here at the Station of the 
different insects that attack the sugar and other beets has resulted, as is shown by 
the aboTe list, in the discovery of more than seventy distinct species or kinds that in 
one way or another injure that plant. When these studies will have been carried 
out more fully, as is the present intention of the Station staff, the number will be 
considerably increased even beyond these figures, which now appear large to all 
of us. Even the entomologists of the country were not aware that the beet suffered 
to so great aa extent as it really does from this cause, simply because they had not 
given the subject the attention which it deserved. 

Do not let what is now said on the subject of insect enemies of the beet prevent 
anyone from entering into the cultivation of that plant for profit. On the con- 
trary, go' at it the more assured, knowing that there is something being done 
towards the prerention of the increase of these pests. Even if it is shown that the 
beet is attacked by a host of these enemies, the number is comparatively small 
compared with those that attack some other crops. The oaks of this country and 
Europe are affected by fully 1,000 different kinds, the cottonwoods or poplars by 
more than half that number, the apple by nearly or quite two hundred, etc. 

Daring the short time that has been devoted to these investigations now under 
consideration, several important facts in relation to the subject of economic ento- 
mology were demonstrated. One of these was, the promptness with which a new 
crop is attacked by insect enemies in a new region. Another fact that has been 
clearly defined, is the readiness with which an insect can adapt itself to a new 
food-plant, even to the almost entire desertion of its original or natural one. These 
investigations have demonstrated the necessity of studying the habits and natural 
history of even our weed-feeding insects that belong to a given region. This be- 
comes necessary from the fact that there is no telling when any particular one of 
our non-injurious species may become just the opposite, by attacking some newly 
cultivated plant or plants, or by transferring its attacks from wild to cultivated 
plants. It is therefore just as necessary for the economic entomologist to leain the 
life-history and characteristics of these weed-feeding species as it is for him to be 
acquainted with the characteristics of those that are known to be among the most 
, destructive enemies of cultivated plants as we know them at present. 

Take any weed and begin to cultivate it so as to make it a permanent thing, and 
it is very quickly set upon by various insect enemies. So we must expect in the 
cultivation of the sugar beet to have some little trouble with these insect enemies. 
If, however, we b^in to fight them from the very beginning the task will be com- 
paratively light. 

Now, to conclude this preliminary report on beet insects, it will be in order to 
suggest some remedies that can be used against them in common, after which 
abont a dozen of those that are the most destructive will be treated separately. 

It will be quickly seen by any one who has taken the pains to go over his beet field, 
er who has followed this paper, that in nearly every case the insect enemies of the 
beet are identical with those that work upon our commonest garden weeds; or else 
they are such as are very general feeders. It will also have been observed that 
most of them are leaf-feeders; t. e., they nearly all attack that portion ot the plant 
above the ground. These being the facts as observed in the case, the remedies that 
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at once suggest themselves are qnite simple. A spray of some kind that is repul- 
sive or poisonous to the insect if scattered over the plants will be effectual as well 
as economical. The beet tops are seldom utilized for food either for man or beast. 
Hence, for protection against insects with gnawing mouth-parts that attack them, 
an arsenical spray may be used; whilst, on the other haod, for such as receive their 
nourishment by means of a sucking mouth, the kerosene emulsion will answer th* 
purpose. This latter remedy will also be effective against the flea-beetle above re- 
ferred to, as has been demonstrated by actual experiment during the the past sum- 
mer by one of our correspondents, who writes that ^* the kerosene emulsion which 
you directed me to try on my beets against the flea-beetles was a perfect success.'' 

In conclusion, I wish to emphasize the fact that the careful destruction of all such 
weeds as furnish food for the same insects that also attack the beet will be a 
material aid in keeping these enemies under control. Clean culture in this case 
becomes doubly necessary. First, to prevent the appropriation by the weeds of 
nourishmeot that should by rights be taken by the beets; and secondly, to giye 
ess opportunity for the propagation of injurious insects. 

The following notes on special beet insects are herewith reproduced from Bulle- 
tin No. 16 of the A|;ricjaltural Experiment Station: 

THE GARDE >^ WEB- WORM. 
(Eurycreon rarUalia Guen. ) 

One of the most, if not the most, destructive of our beet insects up to the present 
time has been the one shown in Fig. 1. It is known by the name of the (harden 
Web-worm, from the fact that it spins a web while feeding; and ** Garden,'* be- 
cause it is a garden frequenter rather than a field inhabitant. Systematically it 
belongs to the family of moths which bear^ the name of Pyralidx^ the members of 
which are all more or less injurious. It has been quite thoroughly treated in 
Professor Riley's annual report to the Commissioner of Agriculture for the year 
1885, pp. 265-270. I will therefore quote quite largely from that source. 

In referring to the distribution of this insect that author writes as follows: 
*^ Eurycreon rantalis is quite a wide-spread species, occurring all over the United 
States. It has been captured in South America, and the original description of 
the species was from a specimen from Montevideo. It is also a very yariable spe- 
cies, and has been variously described under the name of criniaalis, by Walker; of 
communiSj by Grote, and of occidentalism by Packard." 

DESCRIPTIVJC. 

**The moth (Fig. 1,/) has an ay. 
erage expanse of 18mm. The gen- 
eral color is either orange or reddish- 
yellow, inclining to buff, or more 
commonly a lighter or darker shade 
of gray, having, in certain lights, 
either a copperish or greenish reflec- 
tion very similar to that on the well- 
known Cotton Worm Moth (AUtia 
xylina). The characteristic markings, 
as shown in the figure, are the darker 
reniform and orbicular spots, with a 




Fig. 1.— Garden Web-worm 
a, larva; d, pupa; /, moth— 
[After Riley.] 



{Eurycreon rantalis): 
%\\ slightly enlarged. 
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IMder shade bet >Teen them; two irregular transverse pale lines, generally relieved 
by darker shade, most intense posteriorly on the anterior line and basally or inte- 
riorly on the posterior line. The terminal space may be either paler or darker 
than the groand color. The markings are very variable, however, dark specimens 
{rantalis) having them all well defined, paler specimens {communis) less so, while 
in others (erinisdlia) the anterior line and inner portion of posterior line may be 
lacking." 

** The larva ♦ * * is also somewhat variable in color, being either pale or 
dark-yellow or even greenish-yellow. It is marked with rather distinct jet-black 
piliferons spots, as illustrated in the figure. The piliferoas spots are also more or 
less distinctly relieved by a pale border. 

"The pupa is of the normal brown color and characterized by the tip of the 
body having two prominences, each furnished with three stout, short spines." 

Although this insect is known to extend over a remarkably large area, its inju- 
ries have thus far been confined to the region between the Missouri river and the 
Rocky mountains; nor has it been observed here to any great extent — at least, 
north of the Platte river. This area is, however, quite liable to be increased with 
the general cultivation of the soil in the beet belt. 

FOOD-PLANTS. 

Like many of our more ii^jnrious insect pests the '* Garden Web-worm " is qnite 
a general feeder. It is especially one that will need our watchful care if yre hope 
to keep it within bounds, for it is one of the very few species that is a genuine 
weed feeder. In fact, it is more partial to some of the weeds than it is to culti- 
vated plants. Professor Riley speaks of the food habits of this insect as follows in 
the report already referred to : *^ There is no question but that the preferred food 
of this species is the foliage of plants of the genus Amarantus, called in different 
parts of the country Amaranth, Pig-weed, and Careless weed. This was very no- 
ticeable in our observations of 1873, and its next preference seemed to be Purslane. 
Professor Snow also mentions Lamb's Quarter (also called '* Pig- weed" Cheno- 
podium)^ as a favorite food plant. Professor C. E. Bessey, writing from Lincoln, 
Nebraska, August 11, mentioned an unusual abundance of these larv» upon Ama- 
rantus retrofiexua and A. blitoides. Another correspondent mentions finding them 
the present year (1885) upon the common Cockle-burr (Xanthium strumarium)^ but 
this was probably due to their excessive abundance and want of proper food. This, 
also, is probably the case with the common Burdock (Laj)pa), which is mentioned by 
anothe roorrespondent. Professor Popenoe mentions, among the weeds injured, 
AmarafUuB edba, Chenopodium alhumj Ambrosia trifida^ Apocynum candbanum, and 
Orindelia squarrosa. He also mentions the fact that they injured a bed of scarlet 
verbenas." 

The iollowing are the cultivated plants that it has been observed to feed upon: 
Com, cotton, cabbage, encumber, castor beans, melon, squash, pea, beans, red clo- 
ver, alsike, alfalfa, pumpkin, sweet potato, Irish potato, egg plant, tomato, orchard 
grass, timothy, meadow oat grass, millet, flax, tobacco, sugar cane, lettuce, onions, 
and beets, besides others. Thus it will be seen that the insect is a more general 
feeder than might at first be supposed. In fact it appears to be able to feed on 
almost anything. 
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HABITS AND NATURAL HISTORY. 

Under this heading, Professor Riley, whom I have already quoted largely, aaysr 
** The full natural history of the species has not yet heen made out. The eggs 
have not heen descrihed, the method of hihernation is not positively known, and 
the numher of annual generations has not heen carefully determined.'' 

The insect is evidently a many-hrooded species, since indications point to at least 
three or four sets of the moths during the spring, summer, and fall. The larva is 
a web-maker, and always spins as it goes and constructs a sort of retreat in which 
it remains during the day-time at rest. It is described by Professor Popenoe in 
the second quarterly report for 1880 of the Kansas State Board of Agriculture. He 
says: ** The following points in its history are the partial result of my study of the 
insect. Although I made careful search for the egg, I failed to discover it in aitut 
but it is without doubt deposited on the lower side of a leaf, or low down among the 
bases of a cluster of leaves, as newly hatched larvn are found in both these situa- 
tions, from which they soon wander to other parts of the plant. As soon aa it (the 
larva) begins to move about it begins to spin the web, and this is increased in ex- 
tent as the movements of the larva are extended. It is very active in all stages of 
growth as a larva, and springs aside quickly when touched, sometimes throwing 
itself into a coil, but more often running rapidly away. At least in early life the 
larva, when thrown off a leaf, will hang by a thread of silk. In case a single leaf 
is of sufficient size, as in the sweet potato, the well-grown larva is generally found 
on the upper side in a shelter formed by drawing partly together the edge of the 
leaf by the silk of its web. In this shelter it is usually found at rest during the 
day, hanging by its feet, back downward, to the lower surface of the web. In 
other plants several leaves may be drawn together for a place of concealment If, 
indeed, the larvse are not partially gregarious, they are at least not disturbed by 
proximity to each other, as several may be found at times in a common web, allhough 
I believe this is exceptional. As they are forced to move to new parts of the plant 
for fresh food their webs are extended until finally the entire plant is covered. 
The young larvae devour only the surface and substance of the leaf on the side 
where they are, leaving the veins and the opposite epidermis untouched, producing 
ft "skeleton " leaf. As they grow older, however, they devour all portions of the 
leaf, and often eat also the petioles and tender stems. Opportunity has not been 
given to determine the exact length of the larval life of this insect, but judging 
from observations made, this cannot greatly exceed a week. Parties living in the 
region where the insect was present in great numbers give ten days as the length 
of the time in which the chief destruction was accomplished." 

Although I have never paid personal attention to this insect, it is learned from 
the records of others that, when full grown, the larva spins for itself a delicate silken, 
cocoon among the debris on the ground at the base of its food plant, and trans- 
forms to the pupa oi chrysalis stage. It remains in this last from one to two weeks. 

NATURAL ENEMIES. 

Like all other injurious insects, this one is quite certain to have its insect 
enemies, both parasitic and predaceous. Some of the ground beetles, like those 
illustrated in Figs. 2, 3, and 4, feed upon the larvse, while a Tachina fly has been^ 
bred from them In Kansas by Professor Popenoe. 

Where the inject attacks the beet, and where the tops are not intended to be fed 
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to stock, the best remedy will be tbe use of one or the other of the arsenical 
sprays so often recommended for the destruction of other insect pests. These are 
composed of either London purple or Paris green, in the proportion of 1 pound 
to 200 gallons of water, and applied with a sprinkler or force pump, the latter 
being the best. 




Fig. 2,—Calo9oma ealldum : a, the beetle ; 6, the larva. [After Riley.] 



Fm. S,^Harpalu8 caliginosus. [After Riley.] Fio. i.^Posimachits elongatus. [After Riley.] 

THE PALE-COLORED FLEA-BEETLE. 
(Systena bland'i.) 

This small pale- colored flea-beetle, which is shown 
in the accompanying illustration (Fig. 5), appears to 
be the most destructire of all the flea-beetles that 
are known to attack the beet. It has a rather wide 
range over the United States. It is found in the 
New England states, and thence westward to the 
Dakotas, from which latter point it is exceedingly 
common southward and westward to California and 
Arizona. 

It is very yariable in its color as well as in its 

■eulptnring, some specimens being almost black, 

while others are nearly yellowish-white, the color of 

the yitt«e or stripes of the elytra. The insect also 

Taries greatly in the amount and manner of its 

vonctnation, from specimens in which this is deep and „ . „^ » , „, ^ 

Fig. 5.— The Pale Flea<l)et le 
to others that are almost smooth and glossy. {Systena bUmda). [OrigmaLj 

9 
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Its mode of attack is very similar to that of several others of our smaller flea- 
beetles, f. e.j it gnaws the leaves full of holes upon either the upper or lower side. 
This is done in the beet by the insect eating away the outer parenchyma of the 
leaf, not reaching quite through, and thereby leaving the plant with a blister- 
like appearance similar to those affected by one of the diseases known as Leaf-spot 
or Leaf-blight. 

POOD-PLANTS. 

In addition to the beet this Systena has been taken while feeding upon the va- 
rious species of Amarantns, Chenopodium, Purslane, and white clover. In the lat- 
ter it gnaws holes clear through the leaves instead of only part way. It also feeds 
sparingly upon the Cruciferse. 

BBMEDIES. 

Under the head of remedies against this flea-beetle can be mentioned the kero- 
sene emulsion, and the arsenical sprays. The former has been tried by several of 
our correspondents with apparently good results. One of them at least wrote that 
the kerosene emulsion worked perfectly and that none of the beetles were to be 
seen the next day. If the emulsion did not kill them, it at least drove them away 
which is nearly as good. If the insects continue to appear and to attack the plants 
after the application of the emulsion, and it is not intended to use the tops for 
stock food, the arsenical spray will be eflectual in their removal. No parasites 
were observed to attack this beetle, nor was it found among the insects contained 
in the stomachs of birds which have been examined here at the Station to ascertain 
tlieir food- habits. This does not, however, prove that it is not eaten by the feath- 
ered tribe. 

OTHER FLEA-BEETLES. 

In addition to the flea-beetle just mentioned there have been several others taken 
while feeding upon the leaves of beets, and of course can be treated here. All of 
these have similar habits to those of the one just described above, but they vary 
somewhat in their size and appearance. Several of these are shown in Figs. 6, 7, 
and 8. 



Fig. 6— The Triangle Flea- Fio. 7.— Striped Flea-beetle {PhylMreta Fio. B.—PhyUotreki 
beetle (Distmycha tnang- vittata): a, larva; b, beeUe. L^^ft^r aibionica, [After 

ylaris), [Original.] Eiley.l Riley.] 
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The remedies suggested for taeniata will also apply to them, should they show a 
tendency to forsake their more natural food-plants, the Tarious species of Amaran- 
tus and Chenopodium, for the beet, or if they come in greater numbers than usual. 

BLISTER-BEETLES. 

Quite prominent among the insects that destroy the beet here in the west are 
several species of moderately large loft-bodied beetles that are popularly known as 
blister-beetles. Four of these insects are shown in Figs. 9 to 12. As a rule they 
are quite partial in their food habits to the various kinds of plants belonging to 
the pulse family (Leguminosse). Nevertheless a number of them have the habit 
of forsaking these for a large variety of other plants, and especially do they appear 
to relish garden plants. 



Fig. 9.— The One-colored Blister-beetle Fig. 10.— The Striped Blister-beetle {Epi- 

{Macrobasis unicolor). [Original,] cauta vittaia). [Original] 

Like other insects that occur over a rather wide scope of country, and that must 
necessarily be subjected to great variations of climate, altitude, and abundance or 
lack of the proper food supply during their period of development, these insects 
vary greatly in size as well as in color among the different individuals of the same 
species. Some of them being fully double the size of others. 

As a rule, these blister-beetles are gregarious in their habits; and feed in company 
— sometimes by the thousands. When they gather upon any particular plant or 
plants they are not long in finishing such portions of it as they can devour. Juicy 
plants are special favorites of theirs at times, while at other times these are 
passed by and they seem to prefer just the opposite qualities in their food-plants — 
just as they are in their comings and goings, so they are in the selection of what 
they subsist upon as mature insects. They come and go mysteriously, sometimes 
only as a few stragglers, but more frequently in large swarms. One year they pre- 
fer one food plant, and another year another; so that they will include most of 
our common plants in their bill of fare inside of a dozen years. 

While these insects are both interesting and somewhat of a mystery to us aa 
beetles, they are much more so in their preparatory stages. In treating our com- 
mon gray species (Epicauta dnerea) as a tree defoliator, some space was devoted to 
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the discussion of its early life-history along T^ith that of other species. Since we 
will always be more or less troubled by these insects as beet pests, I will repeat 
what I wrote there * 

** These blister-beetles are among our most interesting forms of insect life, both 
as regards their life-histories and their economic importance; and it is quite diffi- 
cult for us to decide whether their existence is really more of a benefit than a 
detriment to us, or vice versa. They appear during the months of June and July, 
and are both diurnal and nocturnal in their habits. Professor C. V. Kiley, who 
has been our most energetic American entomologist in working out the life-histories 
of insects of economic importance, published an account of the life-histories of the 
present and two other species of the same genus on pages 297 to 302 of the First 
Report of the United States Entomological Commission. In that work he shows 
how the eggs are laid, hatch, and the young larvae, which at first are very active, 
search for locust or grasshopper eggs upon which they feed. The life-histories of 
these little triungulins, as they are called, is an interesting one as portrayed by 
that author, but not more so than are the succeeding stages through which the 
same insect must pass before it can issue into the world as a full-grown blister- 
beetle. Were it not for the lack of space, I would quote the author's i>aper entire. 
Those who would like to read the account for information can do so by refering to 
the above named report. In writing a report upon some work that I did for the 
United States Entomological Commission during the summers of 1880-1 in the 
Northwest the following language was used:t 

'* * Until quite recently the larval habits of our various blister-beetles were but 
little understood. Since the researches of the Commission, however, the prepara- 
tory stages of many insects which had hitherto been shrouded in mystery have been 
ascertained for the first time. Among these were those of quite a number of the 
MeloidsB, It has been ascertained that they feed upon the eggs of locusts, and 
especially those of C. spretus (the Migratory Locust). This, then, accounts for the 
great numbers of these insects that are found in all the leading locust areas of the 
West and Northwest, especially in the latter district. Riley has shown in the re- 
port for 1878 and 1879 J the peculiar and interesting feature possessed by the young 
of some of these insects of protracting development one, two, or even more, years, 
thereby supplying a new means for the continuation of a species that is dependent 
upon uncertainties for its continuation among the living. 

" ' I have noticed a great number of species of these insects both in Montana and 
Colorado. In Montana they are mostly partial to the LeguminossB—LupiniLSy Astra- 
gains J etc. — some of which, in certain localities, were covered with these beetles, 
and denuded of their foliage, thus furnishing an example of an insect that in its 
preparatory stages is parasitic on another, and that after maturing lives upon a 
plant not eaten by the insect on which it was a parasite. In this way, then, the 
parasitic beetle is not only insured of perpetuating its kind through its capability 
of lying dormant in its imperfect stages for an indefinite time if the necessary 
amount of food is absent, but also through his choice of food, in its perfect state, 
since it lives upon that which the locust discards.' " 

•Bulletin No. U of the Agricultural Experiment Station of Nebraska, pp. 112-114. 
t Report United States Entomological Commission. Vol. Ill, p. 41. [1888.] 
i Report United States Entomological Commission, Vol. II, p. 260; also American Bntomol^^- 
gist, Vol. Ill, p. 196. 
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REMEDIES. 

Ck)n8ideriDg the usefulness of these insects in their larval stage, and their erratic 
nature as beetles, it is a question in my mind whether or not it would be a wise 
thing for us to be too hasty in their destruction. Even should they appear in great 
numbers and direct their attention to our be^ts, would it not be the wisest plan to 
rather drive them away than to kill them ? They are very prolific breeders, it is 
true, and a very few of the beetles will fiirnish enough eggs for a vast army of the 
beneficial larvae. If we have just had a " grasshopper year," or there is a proba- 
bility of our having one, my advice would be to spare as many of the beetles as 
possible, at least until after the nugority of their eggs have been deposited. The 
numbers of these beetles is regulated by the amount of food available for the 
larvae and not that of the mature insects. Neither birds nor domestic fowls relish 
them; nor is it a safe plan for persons with soft or tender hands to gather and crush 
the beetles between their fingers, for, like the *' Spanish Fly," these insects are also 
" blister " makers when handled. If it becomes absolutely necessary that some 
remedy be applied in order to save the beets from destruction, and the insects can- 
not be driven away by repeatedly beating them off, they may be readily collected in 
pans or other receptacles containing a little kerosene or hot water. The plants can 
also be sprayed with either London purple or Paris green in the proportion of four 
ounces to the barrel of water. 



Fio. 11.— The Spotted Blister-beetle (Epicauta Fio. 12.— The Black Blister-beetle (Epicemta 
maculaia). [Original.] . penngylvanica). [Original.] 

Thus far, in our studies of beet insects, seven different species of these blistei^ 
beetles have been taken on that plant. Of these, Fig. 12 represents the Black 
Blister-beetle {Epicauta pennsylcanico)^ which is always common on blossoms of 
the golden rod in late summer and fall. It is also a very frequent enemy of the 
Tumble and Pig weeds in our fields and gardens. Fig. 11 represents the Spotted 
Blister-beetle, which is ash-gray and mottled with black. This insect is very par- 
tial to the Lamb's-Quarter or White Pig-weed {Chenopodium album\ and also to 
the different species of Atriplex. It also occurs on the Grease-wood of the west- 
em plains. Fig. 9, the One-colored Blister-beetle {Macrohasis unicolor\ also » 
dover insect, is very common in eastern Nebraska. It is grayish-brown in color. 
Fig. 10 represents what is perhaps our most ii^urious species of these insects, tim^ 
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the Striped Blister-beetle, which is yellowish-brown and black. This one is a Terj 
destractive potato and tomato pest, and it also feeds quite greedily upon all of the 
Nightshade family. Besides these, it has been found to attack the Arrow-leaved 
water lily (Arum unduUUa) here in Nebraska, and sometimes entirely devours them 
leaf and stem. The Gray Blister-beetle (EpieaiUa cinerea) also occurs upon the 
beet, bat less frequently than the ones just mentioned. 

TRUE BUGS. 

Some of the true **bug8," i. c, representatives of the order Hemiptera, to which 
belong the Squash-bug, the Bed-bug, and others, are among the most noted enemies 
of the sugar and other varieties of beets. There are at least a half dozen different 
kinds of these bugs that have turned their attention from the weeds upon which 
they feed to the more promising beet as a steady diet. Four of these bugs are 
shown in figures 13 to 16 inclusive. All three of these have at various times been 
mistaken for the much dreaded Chinch-bug, and perhaps for good reasons, too. 
Like the insect for which they have been mistaken, they very frequently become 
very numerous aud congregate upon various plants in the field and garden. The 
various weeds have been and now are their characteristic food-plants; but the beet 
is so closely related to some of these that it is equally attacked by them. 



Fig. 13.— Large-eyed Ground-bug Fig. 14.— Gray I'lant-bug (Pietma 

(Oeocoris huLata), enlarged. cinerea). [Alter Riley.) 

[original.] ^ 

The one shown in Fig. 13, the Purslane or Large-eyed Ground-bug, as we will call 
It, is known as Oeocoris bultata to the entomologist. It is a very common insect 
in all parts of the region to the eastward of the Rocky mountains and west of the 
Missouri river. It is especially fond of the Purslane weed, but is by no means con- 
fined to this plant for food, since it also occurs on Amarantus, Polygonum, Cheno- 
podium, the ** stink'' grass, and several other weeds; besides these it frequently 
attacks grape-vines and small trees in early spring where the weeds are slow in 
starting* The Pietma cinerea, shown in Fig. 14, has similar food habits, but is more 
partial to the different species of Amarantus (Pig- weeds. Tumble-weeds, etc.), than 
to the Polygonums and grasses. In fact, it seldom touches these latter, nor does 
it often attack trees, vines, or shrubs. When the beet is in the question they meet 
on equal terms. A third bug is illustrated at Fig. 16, and is known as NyHuM 
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anguttattts. This last named bag is more partial to the various craciferous plaDts, 
bat also feeds upon the beet. 

The ordinary Chinch-bag has also been taken qaite often in beet patches, and 
upon the tops, which they were claimed to have injured. 



Fig. 15.— Tarnish IMam bug (Lygus Fig. 16.— Fal«o Ciiinch-bug (Nytiw 

pralensis.) [Aiier Riley.] angustatm) ; maiure insect, en- 

larged. [After Riley.] 

BEMEDIES. 

The most practical and lasting remedy against these bugs is the destruction of 
their natural food-plants, the different kinds of weeds referred to above. By doing 
this the insects will never have an opportunity of increasing in injurious numbers. 
The weeds that are allowed to grow on neglected fields after midsummer are the 
means of increasing all three of these species. Climate, too, has much influence 
on these insects; for, with them, as with the Chinch-bug, wet weather is a dis- 
aster, while dry weather is a boon. 

When present in numbers the kerosene emulsion, so often recommended, as a 
remedy against certain insects, is moderately successful. 

LEAF-HOPPERS. 

Next in abundance, and perhaps in destructiveness, are 

several species of small insects with sucking mouth-parts. 

These are to be distinguished from the preceding by their 

structure and by their powers of jumping or hopping. 

These little insects are at once recognized by reference to 

Fig. 17, which represents our commonest leaf-hopper in the 

garden, where it devotes itself to the various " Pig-weeds " 

and " Tumble-weeds,^' which it infests. Its name is Agalia 

scicifolia. While it likes the above named weeds, it also 

seems to think that the sugar beet is worthy of being added 

to its bill of fare. This insect is gray, plainly mottled with 

light brown as shown in the illustration. It is about one- 

Fio. 17. — Garden Leaf- tenth of an inch in length, or as lono: as the line shown ai 

/ia^nlarged." [Urig- the side of the figure. Six differmt ones of these leaf-hop- 

*°^^-^ pers were taken on the beet during the past summer. 



When very numerous these leaf-hoppers can be *ated with kerosene emulsion. 
The London purple and Paris green remedies will not reach them, since they take 
their nourishment from the inside of the leaf through their beaks. 
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CUT-WORMS. 

It is needless for me to tell the farmers of Nebraska that cat- worms are among 
our most dreaded insect pests, for everybody who has tried to raise corn, or gar- 
den crops of any description, for several years in saccession has had experiences of 




V 



Fio. 18.— Dark-sided Cut-worm {AgrotU metsoria): 
larva ; b, moth. [After Riley.] 



his own concerning their powers of destruction. Several of these cut-worms are 
shown along with the moths of which they are the young in Figs. 18 to 21. 

Some of the diflferent kinds of these " worms " were caught in the very act of 
cutting off small beet plants during the months of May and June at various 
points within the state. 




Fig. 19.— The Granulated Cat- worm (^grrotf«a7m«Ba): Fig. 20. — The Shacreened Out-worm 
a. larva; /, pupa; h, moth. [After Riley. J (Agrotis malMa); a, larva; /, moth. 

It is not necessary for me to state here that the name " cut- worm '' embraces the 
numerous species of caterpillars that have the habit of concealing themselves dur- 
ing day-time, either beneath some object lying on the ground, or by directly bury- 
ing themselves just below the surface, and coming forth after night to feed upon 
various kinds of ve;retation. Many of them confine their 
attacks to garden products and other low succulent plants, 
but others are known to climb up the trunks of trees, 
grape vines, and a variety of the taller kinds of vegeta- 
tion belonging to garden, vineyard, and orchard, where 
they cause great havoc by eating the buds and tende* 
leaves in early spring. Cut- worms are the young of a oer^ 
tain group of "Owlet" moths, which are also nocturnal 
in their habits. Both the larvae and mature insects are, 
as a rule, inconspicuous in color, being usually dull gray, brown, or black, or haiwm 
these colors combined. 




Fig. 21,— The W-marked 
Cut-worm {Agrotis clan- 
derfino) — larva [Aficr 
RUey.J 
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There are upward of three hundred distinct species of cat-worms found within 
the limits of the United States; and perhaps fully one-third that number occur 
within our state. While the term is a general one for the caterpillars of moths 
belonging to several allied genera, we will confine ourselves in the present article 
to the genus Agrotis^a name that signifies rustic, or belonging to the fields — a sort 
of " granger '' as it were I It is the members of this particular genus that are most 
familiar in Nebraska, and are to be dreaded on account of their depredations on 
crops of all kinds. 

These cut- worms are moderately large, fleshy worms tapering gently towards 
both ends. When full grown they average from one and oue-fourth to one and 
one-half inches in length, are dull yellowish-white or gray, sometimes inclining to 
greenish, and clouded and striped or variously marked with dull black or smoky 
brown; sometimes, though rarely, with deep black and pure white. One of these 
worms {Agroiis clandestina) is figured herewith (Fig. 21), the illustration showing 
it as curled, a position taken by them when disturbed. This species is about an 
average size — some species being larger and others smaller than this. 

BEMEDIES. 

It is rather a difficult matter to name any single or even two or three remedies 
that will apply to all cut- worm depredations. Before the various species had been 
seperately studied, it was and even now is supposed by many that what is true of 
one is also true of all species of cut-worms. The different kinds appear at differ- 
ent seasons, and work in different ways, hence must be fought in various ways. 

In the garden many of the worms can be taken by supplying artificial hiding 
places £c>r them in the form of blocks, chips, or boards, which can be examined 
each morning and the worms crushed. Digging about hills of corn, stalks of cab- 
bage, and tomatoes, and other plants showing recent disturbance, will usually re- 
sult in the finding of the culprit. • Cones of tar paper set aboat plants will act as 
safeguards against their attacks, provided the paper projects an inch above ground. 
Salt is also said to be repulsive to the worms. This latter mode of fighting inju- 
rious insects is not to be too highly recommended, since salt is also more or less 
detrimental to the growth of many kinds of vegetation. 

The very best remedy that has thus fiir been suggested and tried against cut- 
worms is the use of poisoned grasses, cabbage leaves, or clover. This is done by 
taking these substances and tying them into loose bunches and then sprinkling 
them with a solution of Paris green or London purple, say a tablespoonful to a 
bucket of water. Then in the evening scatter these poisoned baits over the field 
between the rows of beets, cabbage, etc. The worms vnll be atti acted to them, eat 
and die. These baits should be renewed several times at intervals of two to four 
days, according to the state of the weather ond the abundance of the worms. 

All of these cut- worms are attacked by several kinds of para- 
sites, both hymenopterous and dipterous. They are also devoured 
Irn^^^^^ by a number of predaceous beetles; while birds of many kinds are 
THhRT especially fond of them. One of these dipterous parasites is 
j^^lflvm shown in Fig. 22. 

The various insects figured and described in the foregoing pages 

-. ^ .^ ^. are all leaf eaters, and feed wholly upon the foliage of the beet, 

nG.22. — Tachina j f e^ » 

or Flesh Fly. and other plants attacked, or upon those portions above ground. 
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There are also a few kinds that have been observed to attack the root or that por- 
tion in the groand. Among these certain species known as 

WIRE- WORMS 

are quite prominent in some portions of the state, 
W where they occasionly do considerable injury to the 

eFI beet as well as a number of other cultivated and 

wild plants. These ** wire- worms" are the young of 
the various kinds of *' Click -beetles" or ''Snapping- 
beetles" so common everywhere, and that are per- 
fectly familiar to every boy. One of these "snap- 
ping beetles " is shown in the accompanying illus- 
tration — (Fig. 23, &). The larva or **worm" on the 
right-hand side represents one of the ** wire-worms,'* 
and probably of the same species as the beetle {Me- 
lanoius communis). These wire-worms are rather 
7 hard, smooth, cylindrical larvae of a light brownish- 

f7g. 23.-The coramon Snapping- ye^^<>^ «^ straw-yellow color. They live, as a rule, in 
beetle (Melanotus communis); a, the ground, where they feed upon the roots of various 
larva; 6, Leetle. LOriginal.] , ° t xi. r *i. u ^ *i. 

plants. In the case of the beet, they sometimes 

bore into the root, or they eat away the small fibrous rootlets, and in that manner 
cause the plant to shrivel up and die. Wire- worms are said to be rather long- 
lived, some of them remaining in that stage for several years. 

BBMEDIBS. 

As yet no satisfactory remedy has been discovered for the destruction of the 
wire- worms on a larjse scale. But, since they seem to be most abundant on new 
land, or on such fields as have been in grasses lor a iew years, they will never be 
among the species of insects that do the gieatest amount of injury to the beet crop. 
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FOREST PLANTING ON THE PLAINS. 



An address delivered before the State Board of Agriculture, at Lincoln, Nebraska, January 20, 
1891, by B. E. Fernow, Chief of Forestry Division, Department of Agrioulture. 



Mr. President^ and Oentlemen of the Nebraska State Board of Agriculture : Your 
indefatigable secretary has been successful in capturing me while I was holding 
forth in your sister state, Kansas, and although in order to meet you it was neces* 
sary to disarrange all preparations for an extended private trip through the Arkan- 
sas forests, I am grateful to him for his efforts, as I have long desired to have an 
opportunity of meeting the tree planters of the west. 

Whether the efforts of your secretary in this case will be worthy of your com- 
mendation, whether I shall have enough to say of interest to yon to justify this 
special session during your meeting, I must leave for you to judge after you have 
heard me. At any rate I appear before you as the representative of the depart- 
ment of agriculture at the expressed and urgent desire of the honorable secretary 
of agriculture, and in conformity with the enlightened policy, under which the 
attempt is made to establish closer relations and to afford opportunities of personal 
intercourse between the workers at the department and the workers in the field. 

That this policy can only be advantageous to both, that a direct exchange of 
Tiews, a personal statement and explanation of needs, must be beneficial to the 
objects, which both have in view, needs no argument. 

How desirable it is to supplement in the manner the limited opportunity of 
reaching the public by the current department publications, I hoper to prove to you 
tonight, for while some of the arguments that I shall put forward have appeared 
in my annual reports, the opportunity has never been so direct, as in the present 
case, to place them in the strong light they deserve and to bring them home, to 
those whom they most concern — to discuss the needs of forestry for your locality 
in particular. 

CAUSE OF TREELESSNESS. 

The treelessness of the central plains has been explained by the deficient rain- 
fall and consequent arid conditions of these localities, and until lately it has been 
doubted, and even now there are people who doubt the possibility of growing trees 
and forests in those localities without irrigation. 

For a large part of this region I do not share these doubts nor do I believe that 
original aridity alone accounts for the condition in which we find this large region. 
As everything in nature is the result of a complication of conditions, so we may 
not dismiss such a phenomenon as a forestless area of several thousand square 
miles with the simple explanation, that it was too dry for tree growth. The fact 
that this area is not absolutely treeless goes far to support the proposition that it 
was not always forestless. 
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It is not a specnlation of curiosity to inquire into the causes of the absence of 
forests in this region ; it is a practical question ; for if we understand the causes 
which produced the present conditions, we have a clew to the means of changing 
them, we have a basis for our methods in the attempt to reclothe these areas with 
forest growth. 

The entire earth is a potential forest. That is to say, if the interference of 
animal life and man were excluded in the strugji^le for existence among the differ, 
ent forms of vegetable life, wherever sufficient depth for its roots exists, and 
winter cold does not preclude it, arborescent growth would ultimately prevail, on 
account of the perennial character of this kind of vegetable life and its power to 
shade out the lower vegetation. In a large part of the world this victory is seen 
to be attained in a few years, or at least in a lifetime. In other parts it may take 
geological ages to establish the arborescent growth against the lower vegetation 
and against unfavorable climatic conditions. These latter parts must be mainly 
the interiors of large continents and those localities which, for cosmic and oro- 
graphic reasons, have a climate unfavorable to vegetation in general. This unfav- 
' orableness, as a rule, is mainly to be found in moisture conditions, not necessarily 
deficient rainfall, but an uni'avornble balance between the elements of conserva- 
tion of moisture. In such localities tiie progress of the forest growth contending 
for supremacy must be a gradual advauce from the more favored border land, but 
the extension of its arei, though slow, is as certain as in the more fiivored locali- 
ties where it proceeds rapidly. 

But the attack must be all along the line and in close battle front, for the single 
skirmisher, unless he happens to find a sheltered position, is doomed to death. 
Where a tree would perish a forest may persist. It is a noticeable fact that the 
forest to some extent creates its own condition of existence. There is much truth 
in the poet's expression who speaks of '* Africa's arid sand, where nothing gprowa 
because it does not rain; and where no rain does fall, because there nothing 
grows.'' Only we do not need to rely upon the rainfall alone, but must keep in 
mind the interdependence of vegetation and general moisture conditions. 

It is conceivable, then, that while admitting the unfavorable rainfall conditions 
in parts of this region as a potent cause in making forest extensions difficult, this 
extension would yet have taken place if the fire of man with the tramp and 
browsing of buffalos had not prevented it; or, since the scattered tree growth 
found on this area suggests that forest growth once existed, it would now exist if 
fires had not destroyed much of it, thus disturbing the conditions which were 
£iTorable to the conservation of the scanty mointare, and reforestation being pre- 
Tented by continued fires and countless hordes of buffalo. 

FOREST COVER AND MOISTURE. 

For a large part of this now almost treeless area, moisture conditions will not 
necessarily be a check to tree growth. We know by experience that a naked soil 
loses by evaporation more than six times the amount of moisture that it would 
under the shade of a forest coverf Hence, if we have once established a proper forest 
cover, namely, effective shading of the ground by either the foliage of the trees or 
the litter and mulch of decayed leaves, and a check to the sweep of the winds, 
the amount of water available for the tree growth is increased in proportion. Theco 
is some loss, to be sure, but a very small one, due to the interception of the nim 
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drops by the foliage and even by the forest floor cover, but this lofiB is compensated 
again, inasmuch as the prt sence of this water on the leaves and in the litter re- 
duces the amount of transpiration. What we must never lose sight of is the 
fact that evaporation is the great dissipator of moisture, and that a dense shady 
forest growth reduces this evaporation. 

I must stop long enough to x>oint out what evaporation means to the arid or sab- 
arid, or shall I say in deference to my friends who do not want to be found dry, 
subhnmid regions ? If we compare the rainfall during the season of v^etation in 
the eastern and western stations, it appears that there is not much deficiency, if 
any, daring that season on onr western plains, and quite sufficient of evaporation 
were it not such a rapacious robber. This enormous amount of evax>oration is not 
dne so much to heat and direct insolation, but mainly to the constant movement 
of the air, the incessant winds which take up and disperse the moisture. 

From the interesting experiments of the Signal Service, the dependence of the 
rate of evaporation on the velocity of the wind has been established. With the 
air at a temperature of 84 degrees, and a relative humidity at 60 per cent, the 
evaporation under a wind of 5 miles an hour will be 2. 2 • times as rapid as in the 
calm air; at 10 miles, 3.8 times; at 16 miles, 4.9 times; at 20 miles, 6.7 times; and 
with a wind at 25 miles' Telocity the rate of evaporation will be 6.1 times as great 
as in calm air. And as the average velocity of the wind on the plains may be set 
dovni as 12 miles an hoar, there is probably at least four times as much water 
evaporated and dissipated as where the winds are checked. Hence, the value of 
the windbreak, which reduces both the evaporation from the soil and the trans* 
piration from the plant; for transpiration is also accelerated by the motion of the 
plant under the influence of wind. 

We come, then, to the conclusion that it is not deficiency of rainfall so much as 
rapidity of evaporation due to the unchecked winds that is detrimental to plant 
growth on most parts of the plains region. What do we learn from these consid- 
erations to help OS in forest planting on the plains? Plainly this: 

1. That forest plantations in large blocks have more chance of sncoess than 
small clamps of single trees, since such large plantations alone are capable of 
becoming self-sustaining and of improving their conditions of growth by their own 
influence upon moisture conditions of the soil and air. 

2. That we must not only plant densely — much more densely than is the com- 
mon practice — but in the selection of kinds give predominance to such as are capa- 
ble of quickly and persistently shading the ground, creating an undergrowth and 
cover that will prevent evaporation, and thus make the growing of the light- 
foliaged, quick-growing, valuable timbers possible. 

NEED OP CO-OPERATIVE ACTION. 

I cannot here refrain from expressing my sympathy for those in the firont, who 
struggle to conquer single-handed these vast and fertile but climatically ill-&Tored 
regions. While their reclamation certainly does not appear to me an impossible 
undertaking, it seems almost hopeless to expect it from the pigmy efibrts of the 
pioneer settler, lost almost in this endless treelessness. 

Without means, without knowledge, without a systematic organization, without 
a well conceived methodically executed plan, without co-operative effort in dose 
battle in fit>nt, victory, if attainable, must be bought by many repulses, disap* 
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pointments, failures, and even those thai might gain a firm foothold may, in the 
end, snccamb, because their neighbors iailed to snpi.ort their flanks. 

I believe that forest planting is one of the necessary requisites to permanently 
reclaiming this vast domain; I believe that reforesting this large area, deforested 
by fire, buffalo, and consequent desiccation, is not impossible. But I also believe 
that success can be forced only by co-operation, by strong hands v^orking together 
upon a comprehensive plan on a large scale, ^stematically and methodically car- 
ried out by commanding knowledge, means, and povrer, such as alone a government 
— ^be it state or general government — can command. The present plan of allowing 
the skirmishers to waste their energy, their lives, is cruelty and bad generalship. 

HOW TO PLANT. 

Chapters and books might be written on the proper methods of forest planting 
on the plains. I shall confine myself to only one chapter, and give of this only 
the merest synopsis, namely, the one on the selection of species for planting, with 
reference to the preservation of soil humidity. For in this chapter we learn the 
difiference between tree-planting and forest-planting; a difiference which I fear haa 
not found much consideration by nurserymen and planters. 

To establish forest conditions must be the first aim of the planter. 

Forest conditions, as we find them in the natural forest, consist in the dense 
growth, mixed growth, undergrowth. By so much as any one of these conditions 
is deficient or lacking, by so much is the forest short of the ideal. Reduced 
evaporation is forest condition. Shade reduces evaporation. Dense growth fur- 
nishes not only straight clear timber but shade. Mixed growth alone can preserve 
a continuous shade for a long time. Undergrowth assists in keeping the ground 
shaded. 

The forest planter, then, may learn a lesson from Nature in recognizing these con 
ditions as desirable ones and worthy of imitation ; but we will also not forget that 
man is wiser than Nature; that he works with an object; that he must intelligently 
improve on Nature's methods to reach his end, which is the economical production 
of material or conditions. The value of time, which is no factor in Nature's cal- 
culations; the value of land, of which Nature has an abundance, make it neces- 
sary for man to intensify his methods. Thus he will reduce the dense growth 
from the maximum of Nature's planting to the optimum of most rapid and plenti- 
ful production; he will substitute for the chance mixture of species, which in the 
natural forest is the result of a free fight for existence among the different occu- 
pants of the ground, a combination which is chosen with intelligence and to pro- 
duce the most desirable results in the shortest time. 

In this selection from among the species which are capable of thriving in this 
locality and soil, and which are yielding the most desirable material, three points 
must guide the planter: 

1. Their relative capacHy for preserving and increasing favorable conditions. 

2. Their relative dependence for development on light and shade. 

3. Their relative rate of height-growth. 

RELATION OF TREE-GROWTH TO HEIGHT. 

The first point is possessed in the highest degree by the evergreens and by those 
trees which have a dense foliage and preserve it dense through all time. There are 
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not many of these, for a large number which in their younger years haye a fall 
foliage thin out with increasing age. Besides, by the suppression of the lower 
branches, which are not capable of living under the shade of the crown, the latter 
is removed farther and farther from the soil; and sideways crowding also kills out 
many individuals; so that with all this, sooner or later (according to species and 
soil conditions), the crown cover is more or less broken, and weed growth, rapid 
humification of the litter, and increased evaporation is the consequence; vide all 
the Cottonwood plantations outside of the wet bottoms. The same deterioration 
of the soil will be noticed under the ash and the black walnut, which thin out 
rapidly. Soil conditions will, to be sure, modify this capacity of retaining a dense 
foliage, and on a fresh deep soil even the thinly -foliaged trees will carry a fnller 
head. 

It is a matter of observation that, as a rule, the trees which preserve a full dense 
crown are the ones which are capable of thriving under shade, or at least with less 
light than the thinly- foliaged ones; thus, a yew, a spruce, a box-elder, a beech will 
thiive under shade where a pine, a birch, or a locust can hardly exist. There are 
some exceptions, and some of the thinly-foliaged trees, like the oak, can vegetate 
though not thrive under the shade of some ^* foregrown '' tree. In fact, one may, 
according to the different degree of light which is necessary for a thrifty develop- 
ment, range the species so that those at the top of the scale may be called light- 
needing, and those toward the bottom shade-enduring. 

I do not want to be understood that any of our forest trees thrive better for be- 
ing shaded. Excepting in their earliest stages, when protection against heat and 
cold, rapid evaporation and transpiration, is needed by some, they all grow best in 
full enjoyment of sunlight; in &ct, the rapidity of their development is a function 
of the amount of foliage which is at work, and this again depends upon the amount 
of sunlight at its disposal. But some can get along with less sunlight; they can 
endure without much detriment a more 6r less dense shade for a longer or shorter 
period, whiln others, under the influence of their own crown even, thin out soon, 
and, if shaded by neighbors, are arrested in their growth and killed sooner or later. 
The time when the influence of light conditions is most potent varies with differ- 
ent species and according to the site, so that, for instance, on a rich moist soil a 
light-needing species, like the birch, will endure for a long time considerable shadt, 
which on a poorer soil would have proved detrimental. 

As a rule you will not find among the undergrowth of our forests any species 
that is a light-needing one. Hence, culling any of our thinly-foliaged light-need- 
ing trees, such as the white oak or tulip tree, means killing it out, since it cannot 
reproduce itself and thrive in the shade of its foregrown companions. 

It is evident that favorable soil conditions can be preserved only by a persistent 
close crown cover such as the leafy species furnish. It is, however, not necessary 
that the crowns should all be on the same level — all of one story, so to speak; on 
the contrary, a denser cover can be attained if individual trees or groups of vary- 
ing heights are placed together. Here then comes in the consideration of the rela- 
tive rate of height growth. And it is an important one when we select a mixture 
or combination; for if we were to place together on an equal footing a light- need- 
ing with a shade- enduring kind, of which the latter is a more rapid grower, the 
former would soon be killed out. Now, as a rule, the light-needing species — but 
by no means all — are at first more rapid growers in height than the shade-endnr- 
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ing; but what they gain in initial rapidity they lose in persistency, that is to say, 
they do not grow to as great ^ height as the leafy kinds, or at least after the first 
period of rapid growth they grow only slowly. 

Each species has its characteristic curve of height growth, characteristic espe- 
cially in regard to the beginning of rapid ascent, to the position of the points at 
which the rates of growth change, and to the point of culmination, lliis carye is, 
of course, modified for each species according to the site upon which it grows. 
But as it is possible to construct a scale in which the various species can be ranged 
according to their relative capacity of shade-endurance, so for given conditions and 
periods of growth they can be ranged in regard to their relative rate of height 
growth. In this way I have, for instance, ranged twelve kinds that are used in 
prairie planting according to their shade-endurance and their rate of height growth 
during their youth: 

As to shade: As to rate of height growth: 

1. Box-elder. 1. Cottonwood. 

8. Mulberry (?). 2. Soft Maple. 

8. Elm. 3. Elm. 

4. Black Cherry. 4. Locust 

6. Osage Orange. 5. Honey L »cnst. 

6. Catalpa. 6. Black Cherry. 

7. Soft Maple. 7. Catalpa. 

8. Jjocust. 8. Osage Orange. 

9. Honey Locust. 9. Box-elder. 

10. Black Walnut. 10. Black Walnut (?). 

11. Ash. 11. Ash. 

12. Cottonwood. 12. Mulberry (?). 

This is not an immutable scald but only a tentative proposition, in which the 
kinds placed widely apart will alone really retain their relative positions. We 
will find at the top of the first scal^ the most shade-enduring and at the head of 
the second scale the most rapid growers among these named. If we can make 
therefore, a combination of these, we will sncced in obtaining the two points to be 
gained, the densest crown cover in varying tiers, and the light-needing kinds over^ 
growing the shade-enduring, which allows the largest number of individuals on 
the area. 

I must once more guard you against accepting the above scale as definitely cor- 
rect. Many conditions of soil and climate modify the behavior of trees. For 
instance the Black Walnut has a tolerably dense foliage when quite young, but 
except on rich bottom lands, it thins out very soon and, since it leaves out late in 
the season and loses its foliage early in the fall, it must be considered as one of 
those which do not ftimish desirable shade conditions. In regard to its height 
growth too it may vary; but as far as my observati ins go, while it shoots np rap- 
idly at first, it almost stops growing when twelve or fifteen years old in the prairie. 
On the whole we must study the behavior of our trees still ftirther, before we can 
speak with assurance as to the best selection and combination. But we can formu- 
late the principles upon which proper selection and combination rests, and having 
then concluded never to plant one kind by itself— which is the unfortunate prao- 
tice in most prairie planting — nor to plant several species in combination without 
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knowing why thej should be combined, we can lay down the following rules for 
making the selection : 

HOW TO MIX. 

Kule 1. The main growth, i. e., the one that occupies the larger part of the 
ground must be of a kind that improves soil conditions, namely, a densely foliaged 
shade- enduring kind, which does not lose its shading capacity with age. 

Rule 2. Densely foliaged kinds may be grouped together, if the slow grower will 
endure the shade of the rapid grower, or can be protected against its supremacy 
by being planted in larger specimens, or in advance of the former, or in larger 
numbers; or if its gradual killing out after it has served its function of soil cover 
is not objected to. 

Rule 3. Sparsely foliaged kinds should never be grouped together where soil 
humidity is to be preserved, unless no leafy tree can be found to fit the locality. 

Rule 4. In grouping light-needing with shade- enduring kinds, the former must 
be more rapid growers or must otherwise be given an advantage. 

Rule 5. The mixing in of the sparsely foliaged trees is preferably done singly and 
not in groups, unless special soil conditions necessitate the latter method. 

With such rules and considerations in mind, the proper practice in prairie plant- 
ing is indicated. 

The first and main object to be attained there is to create a soil cover. In Rus- 
sia, under very similar conditions to those of our prairies, it has become the prac- 
tice to first plant a shrub of little or no value — a low willow {Salix pruinosa) — as a 
first soil cover or undergrowth, into which the desirable forest trees are planted 
afterwards. As this can only be done by hand labor it is not a suitable practice for 
our conditions, We might use the common BuUberry (Thepherdia argentea) for 
such an undershrub, or the Sand plum, which I know has done good service as un- 
dergrowth. But we have, in the Box-elder or Russian Mulberry or Oi«age Orange, 
sufficiently hardy and shady kinds and not entirely devoid of value for their wood, 
that can be used for the purpose. Of these not less than 6,000 to 8,000 plants should 
be set to the acre, making rows three feet apart and two feet in the row; even 
10,000 would not be too many, for rapid shading of the ground from the influence 
of sun and wind is the key to success. 

Any more valuable timber that is to be planted must be as fast a grower as, or 
faster than the underwood, and can be introduced at the same time, setting the 
plants in the same rows, at the ratio of not more than 200 to 300 — or every twelve 
to fifteen feet— alternating in the rows. For this planting the very best rooted 
stock should be chosen: Locust, Honey Locust, Catalpa, and the Oaks ; and 
special care taken in planting it. In deeper specially favorable situations, the 
Black Walnut would answer for this selection. The Black Cherry also promises to 
be a most valuable addition. Of course a great many variations may be suggested. 

CONIFERS. 

Of all trees, the most suitable for prairie planting and for planting in the dry 
plains are beyond doubt the conifers, and especially, the pines. 

There are two reasons why they should be chosen preferably to others. First of 
all they furnish not only a denser cover, horizontal and vertical, but a cover all the 
year around, being evergreen. Secondly, they require less water, from one-sixth to 
10 
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one-tenth of what most deciduous trees transpire, and are, therefore, less liable to 
saccumb to dronght. In winter they will hold the snow more efficiently than the 
naked leafless kinds, thus preserving the moisture on the ground. 

Nature has given us indications iu that direction. The driest soils everywhere 
are occupied by the pines, and the arid slopes of the Rocky mountains and the in- 
terior basin support only conifers, especially Pines and Juniper, From Professor 
Bessey I learned only today, that my theory regarding the former forest cover of the 
plains is born out of the discovery of pine forests buried in the sand hills of north- 
ern Nebraska and that he found the same kind of pine naturally growing in east- 
em Nebraska which covers the Black Hills and Rocky mountain slopes, namely^ 
the Bull Pine {Pinus ponder oaa). 

1 am also assured that in artificial plantings, after the pines are once established, 
they rarely succumb to the ills of climate in Nebraska; and I have certainly seen 
young seedlings of the Bull Pine thrive most wonderfully in a dense growth of 
weeds and grass at Franklin, Neb., where Mr. C. S. Harrison is the pioneer of coni- 
fer growers. 

The difficulty in their use lies in starting the plants; for as little seedlings they 
are remarkably tender, especially as regards light conditions. Under strong light, 
their ^foliage transpires moisture faster than their roots can supply. On the 
other hand, if left in the nursery until they have developed the strong root aystem 
they need, difficulty in transplanting is experienced, and the greatest pains must 
be taken not only to preserve the roots uninjured, but to bring them into the 
ground before they have a chance of drying out. 

Yet, I believe, all pains in this respect will be crowned by success, and if I were 
to direct planting in Nebraska, I should largely use the Bull, the Scotch, the Aus- 
trian Pines with the Douglas Spruce; and for undergrowth, the hardy and shady 
Juniper; the Scotch and the Austrian Pines mainly because they can be had more 
cheaply than the others and because so far they have been tried the longest with 
assured success. This list may no doubt be extended to others. 

METHODS OF PLANTING. 

One word as to the method of plantiug. I do not think that we have by any 
means found the best, cheapest and surest way of planting, and experiment in that 
direction would pay. The well recommended method of breaking the prairie in 
June and plowing thoroughly in the fall for planting in the following spring, is 
open to several objections, among which not the least is the time and expense of 
this cultivation. 

I should propose, for trial, to simply break the sod in June and sow millet thickly 
to make a dose stand; this will secure a return for the labor of breaking. The 
millet should be cut with a high stubble, which may be expected to catch the 
winter snow, keep down weed growth, and act as mulching the next season. 

Plant next spring as early as possible, in trenches, without disturbing the inter- 
mediate space, and, most likely, cultivation will not be necessary the first season, 
while the second season, wdth our dense planting, the trees should be able to help 
themselves. In this manner I would expect to reduce the work and also to reduce 
evaporation and to secnro the maximum of moisture in the trenches where it is 
most needed. Certainly systematic experiments in the method of forest planting 
are now even more needed than in the selection of trees. 
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The mechanical tree-planter, of which I exhibit an illnstration, has proved that 
you can go on the raw prairie even and start a sncceasful plantation by setting the 
trees in trenches, leaving the rest of the ground undisturbed, the precipitation 
draining into the trenches. 

FOREST PLANTING A WORK OF INTERNAL IMPROVEMENT. 

I do not wish to conclude without suggesting some practical application of my 
remarks, which it would be well for such a body as your State Board to consider. 

If I am right in believing the establishment of forest belts in your state an in- 
dispensable aid to permanently successful agriculture; if I am right in assuming 
private efforts iu this direction unavailing or at least accompanied by much waste 
of energy and time; if the climatic amelioration which comes from a systematic 
disposal of such forest areas is a matter which concerns the general welfare of your 
state, then I contend that it must be a work of internal improYement, which it is 
the duty and function of the state to undertake. 

It may not be the present policy of the state of Nebraska to look after the needs 
of internal improvement — even the United States does but little in that direction 
— ^but the time is not far distant when we shall have a higher conception of the 
functions of the state than to consider it merely a policeman, when the state, the 
co-operatiYe association of all citizens, will do whatever is desirable for the general 
welfare and what, if left to private enterpriae, is not done because impossible for 
the single individual or directly unprofitable, or leading to undesirable monop- 
olies. 

Forest planting for climatic amelioratiou in Nebraska will eyentaally be one of 
those public works, and your State Board could even now do nothing better for 
forestry than to formulate and advocate a plan for public forest planting. Such 
work, such state action, I do not conceive to be carried out on the '* paternal" 
plan, although even this would be better than the present inactivity, but it can be 
carried out on pure business principles. 

After the general plan has been elaborated, let each county, by a commission of 
competent men, designate the areas that ought to be put into forest, and the areas 
should be as far as possible non-agricultural, the poorest soils; let the state exer- ^ 
cise its right of eminent domain and withdraw such lands temporarily from the 
ownership of the individual for purposes of public utility and transfer it to the 
county, the latter taxing itself for the interest and funding charges on this ex- 
penditure as also on the expenditures by the state for planting, etc. 

Where the county is still too thinly settled to sustain such a charge, the state 
may well distribute the interest and funding charges in such a manner, that they 
are made proportionate to increasing population. 

Let the state, by its own officers under direction of the State Board or other 
control, or else by contract with private parti «^n, establish an efficient forest cover. 
The state can command the necessary funds probably at five or six per cent, while 
the private individual must pay from ten to twenty per cent; the state engaged 
in this enterprise on a large scale, can also do the planting, etc., more cheaply and 
more efficiently. 

After ten or fifteen years, when the plantations have become self-supporting and 
begin to yield valuable material, the former owner of the land or his successor may 
be given opportunity of reclaiming his property by repaying price received for the 
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land with interest and cost of plantation, less sliare of the taxes paid toward ihm 
forest improvement fund; submitting, however, in the use of the forest growth to 
such regulations as seem necessary to insure its continued value as a cover. 



By 'some such plan, in which I cannnt ace anything impracticable, the advan- 
tages of co-operation and state credit are secured and yet those who are directiy 
benefited have paid for it, at the lowest rate, however. 



What I have seen of the enterprising spirit in your state, and especially what I 
have heard of the management of your Board this afternoon, has inspired me with 
the belief that it is not chimerical to expect action of this kind from your public 
spirit. To show you my gratification at the cordial reception you have accorded 
me, and as an expression of my interest in the welfare of your state, I desire ta 
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offer such practical aid toward the proposed " forest improvement plan" as I may. 
You have, of course, a right, through the secretary, to command my expert advice 
as an officer of the department of agriculture, hat I tender you, in addition, 
as a private citizen, free of charge, the use of a patent, which I own in part and 
which would be of no small value in making forest planting on a large scale 
practicable. 

It is a tree-planting machine, capable of preparing the ground and planting in 
one motion 20,000 trees per day; the invention of one of your own citizens, tested 
and found efficient in your ovni state at Stratton. 

I furnished the money to obtain the patents for one-half interest in the inven- 
tion. As far as this interest goes, I am willing to give it up to the state of 
Nebraska, if your Board will formulate and the state undertake a plan of forest 
planting for climatic amelioration as a public work of internal improvement. 

The machine is drawn by five horses abreast. The coulter and coulter-plow (C 
and D) cut the prairie sod in advance of the large furrow-plow (D«) which opens a 
farrow six inches wide (or wider if wanted) and from ten to fifteen inches deep, 
the depth being regulated by means of a lever (N) operated by the driver, and the 
farrow being kept open by extension of the landsides. By the side of the plants 
ing-wheel, which is propelled by walking on the ground as the machine moves 

(walking sticks, G), are seats 
for the feeders (R and R*) and 
by their side are boxes for 
carrying plant material (P) 
enough to plant a row half a 
mile long, four feet apart. The 
plants are fed to automatically 
acting grapples or clamps (G*) 
attached to the planting- 
wheel. The distance of the 
plants is regulated by the 
^ number of grapples on the 
planting-wheel which are be- 
ing used. In the new ma- 
chine, the grapples on each 
spoke, which are to receive 
the plants, are kept open by 
means of a disk and springs 
until they pass a given point 
on the upper side of the 
wheel; before this is reached 
the plant is inserted with the 
roots pointing upwards into a 
holder (I) where it is found 
by the grapple which takes it 
up and closes, holding the 
plant until it is brought 
around and dovni into the fur- 
row, when the grapple opena 
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antomatically and drops the tree. At that moment two shovels (J), following 
closely, fill soil aronnd the plant and dose the furrow. The hind wheels rep- 
resent two six-inch-face rollers, set somewhat obliqnely to press the earth firmly 
against the plants. The superior success of the planting by this machine on raw 
prairie as against ordinary methods on prepared ground, which has been observed, 
must be ascribed to these rollers, which bring roots and soil in closest contact, the 
most essential requisite in tree planting, most especially in a dry climate. 
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SILTING, OR BASIN IRRIGATION. 



BSPOBT OF THE GEOLOGIST, PROF. L. B. HICKS. 



The eflfect of river silt to enrich the soil is a fact of common obserration, and has 
been known from the earliest ages. Bottom lands are, as a general rale, rich lands, 
because thej are bnilt up by river silt or sediment, and are still frequently fertil- 
ized by the slime which settles from waters spreading over them in times of flood. 
This indisputable and well known fact should teach us a lesson. Nature^ b best 
fertilizer is water, and the matter mechanically suspended in water. 

Water is the best of fertilizers, because fully three-fourths of the weight of 
ordinary plants is water. A fertilizer of any kind must contain the elements 
which the plant needs to build into its tissues, and as these are chiefly water, the 
need of this element is primary and imperative. Moreover, every other kind of 
plant-food must be conveyed by means of water to the tissues where it is needed. 
Water is the common carrier of the whole physiological system. Water dissolves 
the plant-food in the soil and carries it to the tissues where it is utilized. Not only 
is water the common carrier of plant-food from soil to plant, and from cell to cell, 
from root to branch, within the plant, till every organ, every petal and leaf tip is 
fed and nourished; but it is also the common carrier and distributer of fertilizing 
elements over the surface of the earth. From bleak mountain heights water 
transports mineral and organic matter to enrich the valleys. On the balance sheet 
of human profit and loss this is a distinct and important gain. 

But from rich valleys and plains water also carries away into the sea millions of 
ions of the beet plant-food every year. This is just so much loss and damage, so far 
as the habitableness and fertility of the earth in this present geological epoch are con- 
cerned. . Possibly in some iar distant epoch, when the present sea floors are con- 
verted into dry land, the wealth now being carried there by rivers will bloom out 
in green fields and lowing herds, filling with joy the heart of the millennial gran<^ 
ger, and his pockets with gold. But that possibility is not of much interest to us 
in this generation. If we can arrest some of that wealth on its way to the sea, it 
will go -down very smoothly into our own pockets, and rest there without arousing 
any conscientious scruples about robbing the aforesaid hypothetical millennial 
granger. 

BASIN IRRIGATION IN EGYPT. 

In one country the notion of arresting the seaward stream of ricb plant-food, 
and spreading it over the land, has not only been entertained as a possibility, but 
has been reduced to practice ages ago. Probably the earliest systematic efforts \m 
imitate the fertilizing processes of nature by artificial flooding were made in the 
valley of the Nile; and it is there that we still find the classical example of the 
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benefits of "Basiu Irrigation.'' It is, perhaps, the common opinion that the far- 
famed fruitfalness of Egypt is due to the natural inundation of the soil by the 
sacred river. Howeyer true that may have been in primitive times, it is not true 
now, nor has it been true for immemorial ages. Man no longer trusts nature with 
the work, though nature gave the first hint how it might be done. Instead of 
leaving the precious flood waters to spread over the valley at their own sweet will, 
they are shut up in artificial canals and guided to selected fi*rlds. The lands of 
Egypt are divided off into separate basins by means of artificial dikes. Each canal 
supplies a series of these basins and returns the clear water to the river, after the 
fertilizing mud has been deposited upon the fields. Solidly built sluiceways with 
movable gates permit the water to pass from one basin to another, and from the 
last basin into the Nile. These basins are kept covered with water for forty days 
to the depth of from three to ten feet. Upon the slime remaining after the water 
has been withdrawn the crops are sown without any further preparation of the 
soil. 

The whole operation is artificially regulated with the utmost care and exactness. 
Left to the unregulated natural process of flooding Egypt would not produce more 
than a tithe of its present harvests. 

The average size of the basins is 9,000 acres. The largest basin (Delgawi) ooq- 
tains 48,000 acres, and the smallest (Maasra) contains 500 acres. There are in 
Upper Egypt 103 basins, containing 1,174,02 i acres, on the lefb bank of the Nile; 
and sixty-two basins, containing 288,392 acres, on the right bank; in all 1,462,414 
acres in 165 basins. The average amount of water put on each acre annually is 
147,000 cubic feet. This gives us for the duty of water 214 acres to the cubic foot 
per second. This irrigation costs an average of $13.75 per acre annually. All 
other expenses, including seed, sowing, cultivating, harvesting, and marketing tlie 
crop, $14.60 per acre. The crop is worth $87.25 per acre, leaving a net profit of 
$58.90 per acre. Basin irrigation pays in Egypt. 

Another application of the principle of basin irrigation is the reclamation of 
salt plains and alkali lands. The alkaline carbonates and other injurious salts are 
soluble in water, and the thorough and continued washing which the soil receiw in 
the process of basin irrigation dilutes these salts to such an extent that they be- 
come harmless. It is the concentration of alkaline solutions by evaporation that 
makes the land alkaline. Flooding reverses this process, converts the oonoen- 
trated solution into a dilute solution, most of which is drawn off with the water, 
and thus the soil is sweetened, cured of its alkaline bitterness, and restored to 
fertility. 

In contrast with these beneficial effects of basin irrigation in sweetening the soil, 
the example of lK>wer Egypt, showing as it does the iivjurious effects of a different 
system, presents an instructive lesson and warning. In ancient times, and nntil 
the year 1820 A. D., basin irrigation was practiced in Lower as well as in Upper 
Egypt. Mehemet Ali Pasha changed the whole system from basin irrigation, in 
which water is put on the fields in the non-growing season, to ordinary sununer 
irrigation, in which system water is supplied to the crop as it grows. His chief 
motive was to introduce the cultivation of cotton, and thereby to increase the reve- 
nues of the government. This he accomplished as an immediate result, but the 
remote consequences were not so fortunate. Since the fertilizing deposit of Nile 
mud upon the lands of Lower Egypt has ceased, and the thorough washing of the 
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soil involved in basin irrigation has also ceased, the fields have become poorer and 
more alkaline year by year. Considerable tracts are already abandoned. The only 
thing which will save Lower Egypt from ntter sterility is to return to the ancient 
system of basin irrigation. 

In Euroi>e also basin irrigation is practiced, but under a somewhat different form 
known as ** Silting," or ** Warping.** I qnote from Scott's "Irrigation and Water 
Supply." 

"WARPING OR SILTING. 

*'This species of irrigation consists in repeatedly flooding low lying tidal or 
river lands, and allowing a succession of sediments to be deposited. Sometimes 
the object is only to fertilize the lands, but more generally it is practiced with the 
double purpose of fertilizing and of raising the sur&ce of low or swampy ground. 
In either case warping depends for its effect upon the presence of much susi>ended 
alluvial matter in the water used. In this way the thinnest and poorest soils, if 
favorably situated, may be covered with the richest alluvium to almost any depth. 

" Warping is effected by a cut or canal from the sea or river with sluices for the 
admission and discharge of the water, which is confined to the grounds intended 
to be warped by surrounding banks raised to the required height. The higher the 
banks and the deeper the sheet of water that can be impounded the better, since a 
greater burden of sediment will be deposited; but the height of the bank is, oi 
course, limited by the difference in level between the land surface and the water 
in the canal. 

" It is easy to understand the effects of adding to any soil large quantities oi 
fertilizing mud. Herepath has calculated that, in one particular instance, the 
quantity of phosphoric acid brought by warping upon an acre of land exceeded 
seven tons. Moreover, since the matters deposited are all in a low state of divi- 
sion, they must exist in a condition peculiarly favorable to the plant. The fertil- 
ity of warped lands is so great that they have been known to yield full crops for 
fifteen or even twenty years in succession without manure. There can be no doubt, 
however, that the warp of some rivers is mnch more valuable than that of others- 
The value must depend upon a variety of circumstances, such as the quantity of 
valuable ingredients contained in the mud, and the proportion of the several in- 
gredients. The presence of any one useful or essential ingredient must add value 
to the warp, and the greater the proportion of all of them the more valuable will 
be the deposit. 

**Mr. Moncrief* gives an example of this work having been carried on with 
great success near Avignon, by means of the water of the Crillon canal. M. 
Thomas, a merchant of that city, having a property composed of gravel and stones, 
and fit only for for grass crops, laid some of it out in terraces and obtained the use 
of fourteen cubic ftet per second of water from the Crillon canal, which he turned 
upon it for the four winter months of every year. After three years he found that 
he had covered an area of 22.2 acres with a coating of the finest alluvial matter, 
from twenty to twenty-seven inches thick. The cost of the operation, including a 
water rent of sixteen shillingR, was just seven pounds sterling ($35) per acre. The 
land, which before had been wurtb $97 per acre, was valued at $566 per acre, and 
yielded seven or eight crops of wheat without requiring any further manure, 

* " Irrigation in Southern Europe." 
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''The expense of warping has been yarionsly stated at from $7.50 to $50 per 
acre. In ordinary circumstances it can seldom cost more than the smaller snm, as 
after the banks and slnices are fixed, which outlay cannot be wholly charged npon 
the warping, the only expense will be the occasional wages of a man to attend the 
slnices. On the other hand, poor land has been so raised in value by this outlay 
as in many cases to repay the cost in a single year.'' * 

It would be a waste of time, or, at best, only a matter of curious interest to the 
scholar or economist, to cite these processes and profits of basin irrigation in other 
parts of the world, if there were no possibility of applying the system in Ne- 
braska. If, on the other hand, this method may be applied here, it becomes at 
once not only a practical matter, but possibly a very important resource for 
increasing the agricultural production of this commonwealth. The answer to 
that " if," that is to say, the determination of the value of basin irrigation in 
Nebraska can be made final and absolute only by actual trial. But some light 
may be thrown upon it in advauce of the practical test in the field, by passing in 
review some of the physical peculiarities of the plains which lie at the eastern 
base of the Rocky mountains. 

DIFFERENT TYPES OF RIVERS. 

Among the remarkable features of these plains one of the ipost noteworthy is 
the peculiar character of the rivers. They belong to a new and distinct type. If 
we should attempt to classify and describe them with reference to the definitions 
and divisions given in the old text-books of physical geography we should soon 
find that the principles and definitions there laid down are not applicable to the 
ease in hand. New principles of classification must be sought, for the facts are 
different from those upon which the old classification was based. The text-books 
tell us that a typical river has three recognizable parts, the upper, middle, and 
lower courses. The upper course lies among the hills or mountains. It is 
characterized by steep gradient, swift current, and occasional rapids or cascades. 
The valley is narrow and Y-shaped. Erosion is active, especially at the bottom, 
thus constantly deepening the valley. If there is any deposit of sediment in the 
upper course, it is slight and temporary, soon again to be torn down and swept 
away by the swift current. The changes of direction are angular and abmpt, 
instead of long, sweeping curves, giving a zigzag line in which sharp turns alter- 
nate with straight reaches of considerable length. 

The middle course extends through plains of moderate elevation to the low- 
lands near the sea. In comparison with the upper course, it has a low gradient 
and a gentle current. The valley is broadly U-shaped. Erosion is less active, and 
is expended upon the sides rather than the bottom of the valley. A far greater 
amount of sediment is deposited, and instead of being speedily carried away it 
forms a distinct and rather a permanent feature of the middle course, namely, the 
flood-plain, or the bottom land. This is somewhat increased in height and greatly 
enriched by the silt deposited upon it during each flood. In many cases remnants 
of an older flood-plain, or of a series of such older flood-plains, form terraces, or sec- 
ond and third bottoms. These possess nearly all the fertility of the present flood- 
plain without the disadvantage of being still subject to overflow by the waters of 

the river. The changes of direction in the channel are accomplished by broad and 

— — •■ - * 

*" Irrigation and Water Supply," by John Scott ; Londou, 1889 ; pp. 82-86. 
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sweeping curves, which extend themselves always on the onter or convex side, till, 
at length a loop is formed, almost returning npon itself. The narrow neck of the 
loop is liable to be breached whenever the stream is a little more than bank fall, 
thus leaving a long curve to be silted np, or to form a " horseshoe pond." 

Snch old abandoned channels are still more common in the lower coarse, which, 
as compared with the middle coarse, has its channel yet more meandering and 
rapidly shifting, lower gradient, and broader flood-plain. Deposition is here at the 
maximam and erosion at the minimum. 

Bat if we take this conception of a river with its three distinct courses and At- 
tempt to fit it, or any part of it, upon the rivers of the treeless belt, we shall at onoa 
discover that it is a misfit. No such distinction of courses can be recognized. 
Neither the whole course nor any portion of our rivers corresponds to any one of 
the three courses. Furthermore, this does not arise from the fact that our riven 
are only tributaries to other rivers. The fact that they do not flow into the sea, 
but into another stream, would readily account for the absence of a distinct lower 
course, but not for the lack of correspondence with the upper or middle course ol 
a typical river. Small tributary streams usually show the" characteristics of the 
upper course, and larger tributaries include elements belonging to the middle 
coarse also. The rivei*s of western Nebraska have some of the characteristics ot 
the upper and middle course, more of the latter than of the former; but they are 
so strikingly different from either, in some respects, that new principles of classi- 
fication must be sought. 

The Loup rivers are typical rivers of the plains, and illustrate the difficulty of 
applying the old forms of classification. They have neither an upper course nor a 
lower course corresponding with the definition. There is a closer correspondence 
with the definition of a middle course, with, however, this significant exception, 
the abtenee of any distinct flood-plain. Small tracts are subject to overflow, but, 
' compared with the size of the river, and the length and breadth of its valley, they 
are quite too insignificant to be called a flood-plain. The typical flood-plain is a 
good broad strip of land extending continaously along the channel, sometimes on 
one side, sometimes on the other, sometimes having a good breadth on both sides 
at once. A most striking peculiarity of its surface is that it slopes away from the 
strettm towards the blnfis. This arises from the fact that in times of flood the 
greater bulk of silt is thrown down near the channel, thus building up its banks 
higher than the strip of land between them and the blufis. The Loup rivers have 
no such typical flood-plain. Instead of sloping away from the channel the whole 
space between the foot of the blu£fb and the river-bed, minor variations being ig- 
nored, slopes towards the channel. The two hill slopes meet in the valley and 
exdnde the flood-plain. The same is tnte of the great minority of the western 
rivers. No part of their course corresponds to the accepted definition of the divis- 
ions of a river. 

The trouble is that the book-definitions apply only to geologically mature rivers, 
while these are young rivers, newly formed streams flowing over soft and porous 
strata. We must first of all recognize the fact that rivers have a life-history; that 
there are young rivers, grown-up rivers, and rivers that have passed into the dot- 
age of old age. Upon a surface newly won from the sea by continental upheaval, 
the falling rain fiows and cuts sharp ravines and canyons. These are gradually 
broadened into valleys, but for a long time there is no distinct flood-plain, or ricb 
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bottom land. This feature of riyers, so radically important in an agricnltaral 
point of view, only appears when the rivers have gained such degree of maturity 
that their slope is diminished and deposition of sediment keeps even pace with 
erosion. In all the valleys of the plains the rivers are so new that erosion is 
greatly in excess of deposition. The rich alluvium or lake sediment deposited 
in previous ages is cut up and carried away to the sea. If it remains in the valleys 
it is so mingled with sterile sands and clays as to be to a large extent obscured and 
wasted. 

Hence it happens that, contrary to the experience of older lands where the 
richest soils are in the river valleys, the table lands of the plains, which have not 
yet been breached and robbed of their wealth by new ravines, are, as a rule, better 
than the valley lands. But wherever the backward-cutting head- water erosion 
has broken up the rich layer of lake sediment, the smooth table land is soon re- 
duced to a mere remnant. Scattered and broken hills take its place. These are 
at first too steep for cultivation, but where the breaching of the table land occurred 
long ages ago the slopes become more gentle and are covered with good soil. 

What becomes of the plant-food of which the table lands are robbed by the 
streams ? It runs away to the sea and is lost. Basin irrigation would stop this 
waste. It is a double waste as the process now goes on. New ravines are con- 
stantly breaching the rich table lands and spoiling them, and the waters of the 
rivers, thus enriched with the best plant-food, are also permitted to run wasteliillj 
to the sea without being used either for summer irrigation or basin irrigation. 

The muddiness of the rivers of the plains is the best thing about them. It means 
that they are loaded with fertilizing elements. Put that water on the fields till 
the mud settles and you will convert bottom lands marred by sterile sands or 
gumbo into garden spots. The best soils on the table lands lie too high for irriga- 
tion. In the valleys where water is easily applied to the soil, while it is true that 
there is no rich flood plain, but many acres of sands, gumbo, and alkali instead, a ' 
soil of the highest excellence may be made just where it is wanted, just where it 
can be most easily irrigated, just where it will be most productive, by the process 
of basin irrigation. 

The two circumstances which in themselves seem highly unfaTorable, vis., the 
poverty of much of the valley land, and the mnddiness of the rivers caused by the 
wasting of the table lands by rapid erosion, may, if properly combined, be turned 
to the great advantage of agriculture. Another circumstance highly favorable to 
the. practice of basin irrigation is the high gradient of most of the streams, which 
have a fall of from seven to twenty feet per mile. This will make it easy to con- 
struct canals which will carry the water to any point within the valley and lay 
down a deposit of rich silt upon barren gravel and sand. 

Basin irrigation will also be the best remedy for alkali patches. This has been 
amply demonstrated in Egypt It stands to reason that repeated flooding followed 
by thorough drainage would wash out and carry away the soluble alkaline carbon- 
ates To ascertain the amount of land which might be redeemed by basin irriga- 
tion in Nebraska would require a careful survey of the river valleys. Enough is 
already known, however, to justify the assertion that thousands of acres in each 
county, enough to prevent famine in the worst year of drought, may by this method 
be turned into fruitful fields and gardens. 
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STANDARD AND COMMERCIAL POULTRY CULTURE. 



BY S. L. BOBBBTS, TEKAMAH, NEB. 



I am aware of the fact that the so- called "chicken bosiaees" in any or all of its 
several branches of culture is looked upon by your average citizen as of minor im- 
portance, so minor as to be unworthy of consideration, but by women and chil- 
dren, and not by them if they can find aught else to do. 

I am aware that in coming before your honorable body with a paper devoted to 
this branch of the world's industry I may be deemed to have gone daft, without 
having far to go, but surely poultry belongs to the &rm as certainly as does fruit 
of tree or honey of hive and bee. 

The poultry mania of 1847 had its origin in the importation fix>m the far east 
into England and America of the Cochin breed. Her majesty, it is true, exhibited 
so-called Cochins in 1843, but they were so different in form and character from 
later arrivals as to be unworthy the name. This mania lasted seven years without 
apparent diminution. As much as 100 guineas was often paid for a single cock. 
Nearly $500 foi a single domestic fowl was considered a round price, to be sure, 
while for a pen, consisting of five females and one male, it was a common price. 
All England had the " hen fever," Mr. Wright informs us. 

At the same time that England and this country were Cochined there was found 
in a ship from India in New York city, by one Mr. Knox, another type of fowl 
altogether different from the Cochin, and were termed Brahmas, or short legged 
Chittagongs. The Chittagong had been winning laurels under another name for 
several years, and were known by many as Shanghais. The Knox birds were bred 
by Chamberlain, Cornish, Smith, and Childs until 1857, when the Shanghais be- 
came unfashionable among those early fanciers, and the short legged Brahma 
Pootra usurped the field. 

Not until after the war was begun the systematic breeding of fowls in America 
from a standpoint or fancy point of view. Mr. Williams, of Massachusetts, had 
'^gone to the front,'' leaving his birds to be scattered far and near. When he re- 
turned he began to buy up as much of his old favorite stock as he could. 

From 1866 to 1868 may properly be termed the initiatory years of American 
&ncy fowls. Felch, Comey, Williams of Massachusetts, Todd of Ohio, Foote of 
Illinois, were early in the field, followed soon by Sanford, Memsfire, Bnckman, 
Smith, Thompson, and others of the east, Burfee, Frink, Bicknell, Pierce, Broba- 
gan, Pheniz, and many others farther west. 

A national poultry congress was organized in 1871. It died. Then came the 
American Poultry Association, which exists to-day. Early in the 'TO's a standard 
was agreed upon by the association for all domestic fowls of general beauty and 
utility. This standard has been revised about every five years since its first pub- 
lication, the last revision being copyrighted as the American standard of perfection* 
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Poultry exbibitioDs (includiDg pet stock) are now being held in all the eastern, 
nortbem, western, and many of the southern states, ranging from one to to thir- 
teen in each state this year. In England these exhibits are made during every 
month of the year; in this country they are confined to the months of December, 
January, and February, but in increasing numbers each year. These annual ex- 
hibits give great impetus to the industry, and now at every district, state, and 
many county fairs in September and October, the poultry exhibits have become so 
fashionable as to be as attractive as the horse, cattle, swine, or racing departments. 
To pass upon this department the old committee of three has been superseded by 
expert Judging, using the standard referred to as absolute guide and arbiter, and 
sometimes using score cards to designate the '* point 'Walne of each and every 
competing specimen. In fact the score card as inaugurated by the poultry fanciers 
Was first in the field. Then other live stock associates began to adopt the card 
system in judging, which is now quite prevalent everywhere when stock is to be 
pa ^sed upon for prize or badge. 

And what has the standard poultry business done that is good for the country 
and mankind? 

It has made profitable and pleasant a much neglected and belittled branch of 
&rm life. It has made possible a source of revenue for cotters and village folk 
who have not the privilege of actual rural life. 

It has dignified tbe very despised hen and crowned with importance long due 
him the cock of tbe walk. 

In iact, it has opened a new business from an obscure, neglected, contemptible 
old one, in which there are now many men whose sole occupation is raising, mat- 
ing, selling, and judging standard poultry. The American standard of perfection 
now recognizes six breeds of turkeys, seven of geese, ten of ducks (each breed be- 
ing a variety of its own), and forty-five breeds of chickens, and seventy-six varie- 
ties, making in all ninety-nine varieties. Eleven of these varieties were originated 
in America and are classed as such, seven are Asiatic, ten are Mediterranean, eight 
are Polish, seven are Hamburgs or German, three are French, three English, nine 
are games, and seven are game bantams from various countries, eight are bantams 
other than game and are from several lands, one is Russian, one Turkish, and one 
Central American; the foregoing being chickens, or rasores, known by the Latins 
as scrai>ers, and technically as gallinaceous birds. 

For each specimen there are thirteen sections in the scale, and twenty-two points 
to consider in the score, with a descriptive standard for each point and section, and 
different descriptions for each ninety-nine varieties. To become at all expert in 
judging one must apply himself closely for years in the »'udy and in the show 
room; and to rear many varieties requires years and years of experience and pa- 
tience. Then, too, the all-round judge has the pet stock to handle, which is even 
more difficult than poultry. 

In bringing our present stock of domestic fowls to the high standard of breeding 
ait kined has cost much time, labor, money, patience, experience, and skill ; to bring 
it still higher is the aim and hope of every true poultry fancier. Nothing but 
thorough work can produce thoroughbred stock. A family *' line '' must be first 
established, pedigrees must be sacredly kept; otherwise the farmer who wants a 
thoroughbred to cross on his common stock will be unable to find it. 

The commercial side of the poultry question is the master incentive to the whole 
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business. The following figures may seem somewhat watered at first glance. 
Their correctness is not in question, as they are based upon the probable census of 
1890: 

This census is calculated by business men to reach over 65,000,000 of people. 
At the usual five to the family this will give 13,000,000 households. This cannot 
be far from correct, as there were 9,000,000 femilies in 1870 and nearly 11,000,000 
families in 1880. 

Secretary Rusk, in his Report of the Department of Agricaltare for 1889, says: 

*' The time has come when the importance of the poultry interests should be 
recognized in this department. The poultry products of the United States had a 
farm value of at least $200,000,000 last year, or no less than 16,000,000 dozen eggs 
were imported at a first cost of over fifteen cents per dozen, or nearly $2,500,000, 
while the average annual value of buch importation during the past four years has 
been $2,216,326. Such facts emphasize the necessity for encouraging the increase 
of domestic fowls of all kinds, and they further indicate, beyond question, that this 
industry is important enough to demand the special consideration of this depart- 
ment. The economics of rearing and feeding, the peculiar adaptation of the 
breeds to specific uses, merit more official attention than has heretofore been givei) 
these subjects." 

Statisticians estimate that every family consumes upon the average two dozen oi 
eggs each week of the year, which, at twenty cents per dozen, amounts to $270,- 
400,000. Allow $20 to be consumed in poultry by each family during the year, 
which gives $260,000,000 more. Total, $530,400,000. A pretty good showing for 
a ** business so small as to be but a pastime for women and children." 

The poultry business of France represents an annual business of a trifle over 
$204,000,000. England buys from her over 800,000,000 eggs annually, and con- 
sumes 2,000,000,000 annually herself. The cash value of her importation to Eng- 
land is nearly $15,000,000. She has 98,460 square miles capable ef cultivation, 
labors under climatic disadvantages, is limited in tbrage, and not under a thorough 
^stem of commercial poultry culture, yet makes the business very profitable. 
Belgium, with an area equal to the state of Georgia, has an annual egg product of 
274,967,824. With 11,373 square miles, her population 5,253,821 souls, smallest 
and most densely populated power in the world, has forty-eight eggs for every man, 
woman, and child, and from 60 per cent of her area. 

The United States imports annually, of late years, from 15,000,000 to 17,000,000 
dozen eggs, which, at twenty-four cents per dozen, equals $3,840,000 — a brief 
statement as to how greatly the poultry business is overdone in this country. 

New York state consumes and ships about $90,000,000 worth of this food every 
year, not one-half of which, however, is produced within her borders. Independ- 
ent of her transient population. New York state and city consumed $45,000,000 
worth of poultry and eggs annually, with a home population of 5,082,871 in 1880. 
By that census this republic had a population of 55,000,000, and must have con- 
sumed, by the New York ratio, $495,000,000 worth. Add to this $64,000,000 worth 
of breeding fowls and layers, and $600,000 for blooded fowls (which amounts are 
Washington statistics from last census) and the total is $559,600,000 for the annual 
industry. The statistics for next year's census will raise these figures to over 
$600,000,000 as the annual worth of the poultry product in this marvelous country. 

Men who look upon this important feature of our nation's resources and consider 
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it '* too siQall a business to trifle with '' are reminded of the following statistics, 
drawn from the United States statistical barean, and are official, by Mr. J. L. 
Campbell, of Elizabeth, Pennsylvania, manufactarer of the Eoreka incubator. 
The figures are for the year 1882, and represent the cash value of the respective 
products of the United States: / 

Cotton $410,000,000 

Hay 436,000,000 

Dairy producte 254,000,000 

Wheat 488,000,000 

Poultry and eggs 560,000,000 

Of the latter we export nothing, and are compelled to import. Wheat, it might 
be said, falls behind poultry and eggs, $72,000,000, or more than four times as 
much as President Thomas Jefferson paid for the west half of the United States. 

Cattle, hogs, and corn — these three alone produced a greater income, each of 
them, than the poultry industry produced. So small is this industry, suited only 
to women and children. 

Congress and many of the states annually appropriate large sums of money for 
the planting of lakes and streams with popular kinds of fish, which is progressive 
and right. But for the propagation and proper cultivation of popular varieties of 
fowls I have yet to learn that the states have made any extensive appropriations. 
Bee culture receives some attention at the hands of states and boards of agricult- 
ure, I am glad to know, and yet the apiary — bee culture — the honey bee industry, 
as a source of revenue, is of minor importance to the country at large when com- 
pared with the dissemination and collection of new and improved fowls of vitality. 

Horticulture, an old, worthy, well nigh indispensable branch of agriculture and 
source of health and wealth, is assisted by the governments of some of the states 
in establishing itself and cultivating new varieties. Nebraska makes now a bien- 
nial appropriation of about $1,000 for its great industry. 

It does a good thing when it so appropriates, too. But great as it is, necessary 
as it is, it falls far below poultry culture both in greatness and necessitiy. Who 
ever heard of a state appropriating much money for poultry culture, unless it be 
the state of Illinois ? It is true that state has in recent years, through its board 
of agriculture, done something toward a poultry exhibit in connection with its &t 
stock show at Chicago; that is all. It is better than doing nothing at all. 

And your honorable body, the Nebraska State Board of Agriculture, has been 
liberal in many ways by furthering the interests of the annual poultry exhibit at 
the State Fair. For this, gentlemen, you have the thanks of every member of the 
Nebraska State Poultry and Fat Stock Association, I emphatically assure you. 

Poultry culture in the west is becoming a great source of revenue. Its culture 
to Nebraska is worth more to the people than forty immensely large cattle ranches 
raising thousands of cattle to the ranch. Why? Because the proceeds from the 
sale of eggs and fowls directly helps more than 100,000 families; the business is 
in the hands of every farmer and in the hands of fully fifty per cent of the vil- 
lagers and cotters and suburban dwellers throughout the state. The forty ranches 
would receive much money, and the proprietors would bank their money. The 
poultry money goes into circulation at once on a round of paying debts and making 
purchases foi the worker. 

Beoent figures (made since the last general oemms) show that each individual in 
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the state of New York and the city of New York consumes |6 worth of poultry 
and eggs each year. The fignres for Massachasetts and Boston give $10.20 for each 
man, woman, and child; Ohio, 1 11.72; Illinois,, $8.67; Pennsylvania, 19.85. 

Now let the population of Nebraska be estimated at 900,000, and the amount of 
poultry and eggs consumed be $9.40, and we have the amount of $8,160,000. Now 
add the value of stock, common and thoroughbred, carried over each year, which 
at the rate per capita in New York would give Nebraska $13,000, but which we 
reduce to $10,000, and you have a poultry and egg value in the state of $8,170,000. 
This is your small *' women and children business " that we hear so much about 
as not being worth the consideration of business men. 

Could the broiler branch of poultry be made remunerative in the west as it is 
in the east? 

Yes; near to a city like Omaha, Lincoln, Nebraska City, Hastings, or Beatrice, 
broilers would be in large demand at all seasons of the year. The larger the city 
the better the demand, and the larger a broiler establishment should be operated 
the more thoroughly would the public become educated to buy and eat, as has 
been the history of the business in the east and everywhere. 

Could an egg farm be made to pay? 

Near to a large city, yes. Many private families and all hotels and restaurants 
are willing and anxious to pay an advance over market prices for fresh eggs deliv- 
ered every other or every morning. 

An egg farm may be operated at much less expense per 100 head of stock than 
a fancy poultry farm. The colonies may be made larger; no males are used, etc 

Standard poultry culture in Nebraska, as in all the western states, is but embry- 
otic. Our state association is striving, under many depressing conditions, to ele- 
vate it and make that branch of industry to be recognized as one worthy of candid 
and carefiil consideration by our best citizens. It is from the fancy that the com- 
mercial poultry side of the question is fed and fostered. It is from the latter that 
recmitB to the former are added. Each helps the other. Either one or both of 
them afford a source of income not only, but a line of work highly conducsive to 
health. Dr. T. B. Spaulding of Illinois writes me that he left the practice of 
medicine weighing 135 pounds, and the victim of dyspepsia, and entered the ranks 
of fancy poultry culturists, where he remained an active member (which the fancy 
world in America can vouch for) for nine years. At the end of the nine yearn 
he had recovered his health and weighed 177 pounds. 

The standard side of the business has its votaries among lawyers, judges, doo- 
tors, professors of colleges, ministers of the gospel, wholesale merchants, salesmen, 
and bloated bondholders, as well as other business and professions. It is often 
termed '*Fan<7," which is a misnomer; it means thoroughly bred poultry more 
thanfimcy. 

The day comes when the thoroughbred breeder as well as the dealer in common 
fouls will be recognized as a dispenser of wealth of the state. 

Strike from the face of this country all the domestic fowls and eggs for a period 
of six months and imagine, if you can, the condition of things at hotels, in kitch- 
ens and elsewhere. Six hundred million dollars of property to the country means 
something; $8,000,000 to Nebraska talks a language we can all interpret 
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PROFITS AND PLEASURE OF SILK CULTURE. 



BY JAMES PEARSON. 



In the first place we may state the fitct that the profits and pleasure of silk 
culture depend, to a great extent, upon the person engaged in it. 

It is not to he understood that silk culture is an ezceedinglj profitable bosiness, 
bnt we encourage the silk industry for the following simple reasons: It adds much 
wealth to the nation engaged in it, as well as it employs much labor that is quite 
unfit for the heavier duties of life. It is a well known fact that there are many 
unemployed persons who cannot procure employment during the summer, or who 
are quite unfit for heavy work. If all such would engage in the silk industry 
enough silk could be produced to supply the United States silk market. 

It seems that there are a great many people who do not understand the true na- 
ture of silk culture, and thus many wild and false reports are advanced. The exact 
and true knowledge of silk culture cannot be procured from books or papers, but 
can only be had by actual observation. In order to give a general knowledge 
of the character and life of the silk-producing larva, I will give a brief statement 
of my actual observations of the past summer. 

About the middle of May I received a small quantity of silk worm ^ggs from the 
United States department of agriculture. On May 23 the first worms made their 
appearance (being only one-eighth of an inch long). I at once placed them upon 
shelves and began to feed them upon the common Osage hedge leaves. I found 
that the life of the worms were divided into five stages. The first stage being 
adout five days long, and each succeeding being one day longer than the one pre- 
vious. The stages were separated from each other by the moulting periods, which 
last from a half to three-fourths of a day. On June 29 the first worms reached 
the spinning point, or became full grown, being three inches long and of a rich 
cream color. When the spinning point was reached they quit eating, became rest- 
less, and crawling about until a suitable place was found, they began to spin their 
silk cocoon. It took each worm about three days to complete his cocoon. When 
the cocoon is completed it resembles a peanut in shape and color, taking about 400 
to make a pound. The worms weave themselves inside the cocoon, and in order 
to save the silk, the cocoons are steamed to kill the chrysalis. 

Thus, from the above dates, it may be seen that the life or time occupied in the 
silk industry does not exceed six weeks. 

In the first place no one should attempt to rear silk worms unless he has plenty 
of Osage or mulberry leaves at his refusal, as these are the only American grown 
leaves upon which the silk worms can be successfhlly reared. 

It must be understood that a person can make but little or no money the first 
year. But the amount of knowledge obtained from the silk industry the firsl 
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year is considered qaite well worth the time and work inyolved. Onr experienced 
silk cnltarists give ns a few figures, which will give ns a good idea as to what 
profits are involTod in the silk industry for those who will pe faithful to their 
posts. Two persons can work together to a hotter advantage than they can sepa- 
rately. Two persons can care for the worms from three ounces of eggs (more 
than 100,000). These worms, after heing cared for for thirty-five days, will spin 
about 300 pounds of raw silk; this silk when stifled will be 192 pounds, and then 
it will sell for a dollar or more a pound. Thus the two persons will receive one 
hundred and ninety-two dollars. Allowing twelve dollars for expenses, we will 
have left eighty dollars each for the two persons. One good thing is, that boys 
and girls of medium age can do nearly as well as grown persons, as about all the 
work is to pick the leaves. One worm will eat a half pound of leaves during his 
life. Give the boys and girls a chance. Remember that— 

" If at first you don't succeed, 
Try, try again." 

We have an excellent climate and abundance of food, and surely we have an 
abundance of unemployed labor to produce enough silk for the whole of the 
United States. Then I leave the question with the people of this great state : 
Shall we continue to import our great amount of silk, leaving so much silk-pro- 
ducing food go to waste, or shall we take hold, use our unemployed labor, and not 
be so wasteful, and thus grow our own silk ? 
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PREVENTIVE INOCULATION.* 



BY FBANK 8. BILLINGS, DIBECTOB OF THE PATHO-BIOLOGICAL LABOBATOBY OF 
THE STATE UNIVEBSITY OF NEBBASKA. 



Preyentive iDOcalation is an unqaestionabie possibility in all diseases of a non- 
recurrent character. Nature has indicated this fact for hundreds of years, but 
man has scarcely learned to appreciate it. We start upon an already open path. 
At its very entrance we can see the guide-post "non-recurrent." To pass on to 
success requires simply honest and heroic workers. The spirit of a common hu- 
manity should rule where greed for the almighty dollar now reigns supreme. The 
nation itself must be educated to an appreciation of what can be done; then suc- 
cess will come. Only heroes can do such work. The present reign of mediocrity 
and unprincipled selfishness in our laboratories must be crushed. Better anarchy 
than the existing conditions! Fraud rules in the place of scientific honesty. Sal- 
ary grabbers occupy places which should be filled by original investigators with 
the true scientific spirit. No mind but a free one can investigate correctly. 

The Diffebbncb Between Expebimental and Pbeventivb Inocula- 
tion. — These two procedures must be most sharply differentiated. While prevent- 
ive inoculation must necessarily depend upon experimental for its perfection, we 
have no need to resort to it to demonstrate prophylaxis by this method to be a 
possible fact. Preventive inoculation does not depend upon experimental for its 
demonstration as a possibility. Nature has already done that as mentioned. 

The Tbue Value of Expebimental Inoculation.— What do we mean by 
experimental inoculation? Let us thoroughly understand that first 

By experimental inoculation we simply mean the transference of the disease 
products (or pure cultivations of the micro-organismal cause of a given disease) 
from diseased to healthy individuals of the same, or other species of animal life, 
in order to see what the results may be. 

It is an attempt at transference, nothing more. 

The success of such an experiment is determined entirely by the nutrition of- 
fered, by the animals inoculated, to the germs of the disease inoculated. 

The amount of imbecile nonsense which has crept into medical literature upon 
this subject is almost indescribable. Koch and his school are almost entirely to 
blame for it. It shows an utter want of true pathological knowledge and philo- 
sophical acumen. It is entirely wanting in sequential logic. 

It has been assumed that experimental inoculation in small animals must of 
necessity determine the real nature of the disease of the animal from which they 
were inoculated. Such an hypothesis is absolutely absurd. It need not necessarily 
determine anything of the kind. 

* Read before the Section for State Medicine at the Annual Meeting of the Amerlcaa Medi- 
cal Absociatlon, Nashville, Tenn., May 22, 1890; and the Chicago Medical Society, Jane 2, 1890. 
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These writers do not know the logical definition of the word contagious. While 
they frequently write deftly about **faculative" and ** obligatory parasites," their 
language in regard to the results of experimental inoculation shows that they use 
words without knowing their logical application. They speak of the ^'contagion 
of anthrax'' (a faculative parasitic disease), and the "contagion of glanders " (an 
obligatory parasitic disease), in the same breath. Logically speaking, the word 
'^contagious" simply means the coming in contact with an infectious principle, 
utterly regardless of its origin. It may be a syphilitic person in one case and a 
filth hole in the ground in another. Both may be equally " contagions,'' but the 
inficiens in each case had a different origin. This, and this alone, must decide the 
nature of a disease. They must, of necessity, be either ex- or endogenous prima- 
rily. Practically, all physicians and hygienists know what they mean by a " con-' 
tagious" disease. They mean that a diseased individual must be, or has been, 
present of a given species of animal life as its primary source of origin. Histori- 
cally, we know of no other primary genesis for these diseases. We know that no 
individual can acquire syphilis, or glanders, or scarlet, or mumps unless an indi- 
vidual having been afflicted with one of these diseases has been in the immediate 
vicinity. The closeness of the contact necessarily varies in different diseases. Re- 
move such diseased individuals, clean up or destroy their belongings, and the dan- 
ger of contagion is removed. 

Experimental inoculation cannot strengthen the case in the least degree. The 
endogenous character of such diseases, that they were strictly contagious in the 
practical sense, was known centuries before a bacterium was ever heard of. Only 
bacterio-fanatics seem to be ignorant of this fact. Inoculation of small animals 
cannot strengthen it an iota. To ignorant minds it might weaken the practical 
every day evidence. All animals are not equally susceptible to a given inficiens. 
Even though experimentally inoculable, a given contagious disease often loses its 
specific, practical characteristic by inoculation in experimental animals of a given 
sx>ecies, but different from that in which it naturally occurs. For instance: gland- 
ers, transmitted from a diseased horse to rabbits or guinea-pigs, will not extend, of 
itself, to uninoculated rabbits or guinea-pigs. It is not contagious in these ani- 
mals. 

A recent writer says that the " crucial test " of the contagiousness of tuberculosis 
was only obtained when the results of inoculation in rabbits and guinea-pigs had 
become known. Nonsense ! The " crucial test " is the result of contact between 
diseased and healthy individuals of the species in which a disease naturally occurs, 
or is naturally transmitted to by accident. According to these absurdly illogical 
observers of pathological phenomena, syphilis should not be contagious because 
non-transmissable by inoculation to domestic animals. Why any sane person, 
looking upon himself as an investigator, especially such an one as Koch, should 
speak of the contagion of anthrax, swine, plague, diphtheritis, or rabbit septicaemia, 
I)a88e8 one's comprehension. The latter disease has been especially mentioned, be- 
cause it is not a natural disease in rabbits, simply to demonstrate the utter ab- 
surdity of this position. 

The word ** contagious" does not properly express the practical and hygienic 
meaning attached to the diseases to which that name has been given. As repeat- 
edly stated, and as must be definitely understood, it simply means contact with an 
inficiens, and has no absolutely necessary connection with origin. Let us 11- 
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Instrate this with an example: A physician makes an autopsy on two different 
persons on the same day; the one has perished from syphilis, the other from anthrax. 
In both cases he accidentally cuts a different finger, and in one becomes a chancre, 
in the other a malignant pustule develops. Such a thing is possible, but not prob- 
able. What has taken place ? 

Accidental inoculation, through contact with two differently-diseased individuals 
— contagion. The primary origin of these two diseases has bee a entirely different, 
however. The syphilis primarily originated from 'another individual; the anthrax 
from the ground of some locality. The one is endogenous, the other exogenous. 
This at once demonstrates the folly of any further use of the word " contagious '' 
in the differential classification of diseases, as it does not express our true mean- 
ing. 

To sum up, then, we can logically speak of diseases as extra-organismal, or exog- 
enous; intra-organismal, or endogenous, and sporadic— that is, of undemonstrable 
origin; or, in other words, from the etiological point of view we can logically only 
classify diseases according to the primary origin of their cause. Or, to speak with 
Hueppe, as ** obligatory parasites,'' by which he means that such etiological mo- 
ments are primarily bound on the conditions offered by some form of animal life 
for their existence and continuous development; or, in other words, such diseases 
are *' endogenous" in origin, to speak with Pettenkofer, or intra-organismal in 
origin, as I have termed it. 

An endogenous disease is one which, so far as we can historically trace its gene- 
sis, has found, and still finds, its locus of primary origin for each new outbreak or 
extension of the disease in a diseased individual of some given species of animal 
life (and never in any other way), and then passes directly from the diseased indi- 
vidual to another susceptible, healthy one, either by direct contact or cohabitation, 
or by contact with some effluvia, secretion, or other material which has either 
come directly from, or been in immediate contact or relation with, such a diseased 
individual. 

Speaking in the old sense, such a disease would be " contagious." Speaking ac- 
cording to the nonsensical usage of the word at present, no one can tell what its 
true origin might have been. 

In contradistinction to obligatory parasitic diseases, Hueppe has given us the 
term'*facnlative parasites," by which he means to indicate diseases of parasitic 
origin, in which the point of primary development of the germs is invariably out- 
side the animal organism; but they have the &culty of living for a time within 
the organism of certain species of animal life, becoming parasitic or disease-pro- 
ducing for the time, when such animal organisms offer the necessary nutrient 
conditions to their life. To this class Pettenkofer has given the name " exoge- 
nous," while I have termed them '* extra-organismal,'' or diseases which find their 
primary origin in external or surrounding conditions. Or, in other words: 

An exogenous disease is one which invariably finds its locus of primary origin 
not in, but outside of, an animal organism ; that is, in the earth, or in the sur- 
roundings of animal life, where its micro-organismal cause develops under certain 
conditions of climate and soil, which offer the necessary nutrient conditions to 
the life and continuous development of its germ. 

The infected earth or locality bears thesame relation to animal life in the origin 
of exogenous diseases that the infected animal organism does to healthy sns- 
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ceptible animals in endogenous diseases; that is, they each form centers of primary 
origin regarding specific diseases in their respective class, bat with this difference: 
the focus of primary generation, or infection^ is fixed in exogenous diseases, while it is 
movable in endogenous. 

The locus infeetioniSy that is, the point of primary infection or origin, is contag- 
ions in either case. In the one, a healthy susceptible individual must come in direct 
contact — that is, be upon, or in, ^uch an infected locality, or come in contact vrith 
material derived directly from such a locality; while in an endogenous disease the 
same occurrences must take place in reference to some form of animal life. Hence 
it is to be readily seen that the word " contagious " has no logical use or place in 
the nosology of diseases, according to the results of modern methods of investiga- 
tion. 

Pbkventivk Inoculation. — Preventive inoculation is an entire different pro- 
cedure. It is based ,upon a natural phenomena, viz., that a given disease is non- 
recurrent in character. But more; that this non-recurrent condition of the 
organism is produced equally as well in the mildest attack of a given disease as in 
cases in which the diseased individual barely escapes with life. Diseases of this 
non-recurrent character are small-pox, typhus- abdomiualis (vulgarly called typhoid 
fever), measles, mumps, scarlet, whooping-cough, chicken-pox, yellow fever, and 
some others in the human family; and in the domestic animals some of theso- 
■called horse distempers, contagious pleuro-pneumonia in cattle; anthrax, swine- 
plague, rouget in swine; hen cholera; Southern cattle-plague (Texas fever), and 
black-leg, and probably the corn-fodder disease, and others. 

Some authorities assert that Asiatic cholera is also non-recurrent in character, 
and I am inclined to think that glanders can be made so by the inoculation of 
farcy in a mild form. There are probably quite a number of these diseases still 
unknown to us in the poorly- investigated portions of the globe. I am one of those 
who, at present, does not believe that rabies is a non-recurrent disease, and hence 
have no faith in inoculation as a preventive. That non-recurrent diseases can be 
prevented by inoculation was first discovered in small-pox, and then demonstrated 
by Pasteur to be possible in anthrax, hen cholera, and rouget, and by Arloing and 
others in black-leg; by Willems in plenro-pneumonia in cattle; by Freire in yel- 
low fever in Brazil; by the author in swine-plague, and by Dr. Paquin, of Mis- 
soari, in Texas fever in this country. With none of these diseases but small-pox 
«an we claim to have arrived at any perfected method; but still, the immense 
losses incurred, and the practical results which have followed, warrant the contin- 
uation of present methods until others are discovered, or these improved upon. 
The value of their discovery, and the practical demonstration that inoculation 
will prevent in the diseases enumerated, cannot be overestimated. It shows what 
oan be done, and will be a stimulus to more extended endeavors. It is my firm 
belief that before the end of the next century every non-concurrent disease at 
present known to us will have been brought under the control of preventive in- 
oculation, but more especially those of child-life. 

Who can place a monetary value upon such results? Is not the mere possibility 
of sueh a result promised, as it is directly, to us by the very non-recurring nature 
of these plagues of our babes, sufficient to warrant the establishment and main- 
tenance of laboratories for such investigations by oar national and states govern- 
ments ? Is it not the duty and mission of a board and wise statesmanship to meet 
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this great want? Is not a vigorous and healthy condition of onr people the yery 
kernel of a prosperons political economy? Then why are we sleeping? Why is 
the medical profession so dead to its duty? Is it that a prosperous grave-yard 
makes plump pocket-books? No! no! It is ignorance and thoughtlessness; but, 
most of all, a lack of the true, humane, and noble spirit which should dignify the 
medical profession of a country. 

A perfected condition of the human race should be the only ideal to be sought 
after by the medical profession. Exact and scientific government schools can alone 
produce this desired condition. Speculative institutions, or any such as depend 
either in part or in toto upon a students' fees for support, can never give anything 
of value to the country. They may turn out a few competent physicians, but 
never scientifically qualified ones. 

With this introduction, let us turn to the consideration of preventive inoculation 
once more, especially to its introduction in relation to small-pox. We have said 
that inoculation was the transmission of the products, or cause, of disease from a 
diseased to a healthy individual. In relation to the prevention of small-pox, this 
procedure is known as variolation. 

To repeat: variolation was, or is, the transmission of smaU-pox itself from dis- 
eased persons to healthy ones, by the inoculation of the products of diHcase them- 
selves. This procedure was first practiced by the Chinese and East Indians, a long 
time before the birth of Christ; but was not inaugurated into Europe until many 
centuries lates. SmaU-pox itself is produced. Why, then, was it resorted to? Any 
one at all acquainted with the epidemiological history of diseases before this cen- 
tury, especially in the fifteenth, sixteenth, seventeenth, and eighteenth centuries, 
must know what terrible misery and desolation this plague caused. Many dis- 
tricts, and even cities and towns oi considerable extent, were almost depopulated 
by it. 

We of to-day can scarcely form an idea of the ravages of small-pox in Europe in 
the past centuries; but the quotations of a few figures will at once enlighten us, 
and when they are compared with the same results of to-day, the benefits of vac- 
cination become at once apparent. 

Between 1866 and 1869, 140,000 people died of small-pox in the departments at 
Bombay and Calcutta; and in all India, in 1874-5, the deaths from this cause were 
estimated at 500,000; and 200,000 in 1875-6. Between the years 1711 and 1740, 
65,000 people are reported to have died from small-pox in England. In 1734, two- 
thirds of the population of Greenland died— 7,000. The deaths from this disease 
equaled the births at Turin, Italy, from 1796 to 1797. In Prague, Germany, the 
deaths were 6,686 in 1796, and 15,558 in 1799. In Prussia, 1726, 24,646. In the 
province of Wurtemburg, in 1790-1800, 36,933. France, from 1725 to 1754, 760,000, 
of which Condamine says* that this number of lives could have been largely saved 
had there been a general recourse to variolation. In Sweden, from 1749 to 1765, 
144,194 deaths from small-pox were reported. In London, in sixty-seven years the 
deaths from this cause were 113,851; and from 1837 to 1840, 36,000. 

Whywag variolation resorted to? There must have been some one striking 
phenomenon in the clinical history of the disease which attracted even the general 
attention of the common people. What was it ? It was the fact that the disease, 
in general, was ^'con-recurrent" in character. Outbreaks at that period of the 

*Memoire sur rinoculaiioQ de la petite-veriole, 1854. 
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world's history occurred almost constantly, though in some years, or at intervals, 
to a far more murderous degree than at others. This condition of things soon 
demonstrated to the people that, as a rule, those who had the disease once seldom 
suffered a second attack. They had abundant opportunities to test this fact. They 
also discovered a second fact, which was of far greater importance. They noticed that 
in years when the disease only appeared here and there among the people, and not 
as a general epidemic, that it was unusually mild in character; and also, that those 
catching (contagion) the disease from others generally had the small-pox in the 
same mild manner. In other words, as in other things in nature, they saw that 
"like (generally) begat like," or that a mild, a non-malignant type of small-pox 
in one individual generally produced the same character in another, if exposed to 
Infection from the first. As has been intimated, the Chinese and other Asiatic 
people observed this valuable fact centuries before it received any recognition in 
Europe. They were then well acquainted with several facts in the history of 
small-pox, which were: 

1. That when malignant in its first appearance, it would preserve that character 
among the whole population. 

2. That when mild it held the same course. 

3. That it was non-recurrent, as a rule. 

This last was a tremendous discovery. These so-called barbarians seem to have 
been practical enough to endeavor to take advantage of these phenomena. Know- 
ing the difference in the results between a malignant and mild outbreak, and that 
the disease did not generally recur again in the same individual, and that at no 
time could those that had not been diseased be safe from its ravs^es, they took ad- 
vantage of the mild outbreaks and tried to induce the disease, at such times, in 
every susceptible member of the community. 

The first attempts at transference were those most natural to occur to the untu- 
tored mind — non-diseased persons were obliged (or did it themselves) to wrap the 
clothing of diseased ones about them, or the scabs were rubbed on the skin, or 
upon scarified or wounded places. In India, where the history of variolation 
seems to extend into the misty and indefinite past, it was entirely in the hands of 
the Brahmin priests, and hence acquired a very wide extension. They had certain 
seasons of the year in which they went among the people for this purpose, who 
were especially prepared for it, by certain known dietetic regulations. The priest 
then went from hut to hut variolating the people at the door. The point of attack 
was the outside of the fore or upper arm. The skin was washed thoroughly and 
then rubbed hard with a dry cloth at the point selected, small incisions being made 
in it. The virus inoculated with was from the previous year and dried on cotton, 
which had been saturated from diseased individuals. They never used fresh ma- 
terial Variolated people were subject to especial hygienic rules for a period of 
four weeks. 

It is said that the danger from this treatment was so small that it was rare that 
any one died therefrom. It seldom failed to give protection. In Circassia it was 
resorted to in the early life of the maidens, in order to preserve them from the 
scars of the natural disease which would render them unsuitable for sale to the 
lords of the harem. 

From Asia, Arabia, and northern Africa this procedure finally extended to 
Europe by the way of Turkey and Greece, but found the most bitter opposition 
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from the physicians of the time, and the clergy, the chief objection raised being 
that it was trifling with the will of God to take measures to prerent anything 
which He caused ; that small-pox was a punishment of the Lord's for the sins of 
humanity, and hence justly deserved. (See DeHaen and other writers of the 
period; Haeser, ** History of Medicine; Bohn, ^'Handbuch de Vaccination,'' and 
other works upon small-pox. 

Early in the seventeenth century, however, variolation became a *'boom " (if I 
may be allowed a modern expression) in England, which was instigated by a cour- 
ageous woman, Lady Montague, the wife of the British ambassador at Constanti- 
nople, where she had seen the procedure and learned of its real benefits. On her 
return to London, in 1717, she had her six -year old son variolated, and foor 
years later her only daughter. This venturesome act set all fashionable London 
in a whirl of excitement, and by order of the king six persons that had been con- 
demned to die were pardoned on condition that they would subject themselves to 
inoculation, and then be exposed to small-pox. This was done with the most pos- 
itive and satisfactory results. Soon afterwards, the children of George I were in- 
oculated, and then the treatment became more or less fashionable. 

It is only justice to the fair sex to mention that to a woman also, the Marchioness 
Bufifalini, is due the generalization of variolation in Italy. 

Variolation had two historical periods. The one beginning, as has been shown, 
in the earliest days of historical record and extending to the year 1760. This may 
be called the Crude Empiiical period. 

The second, which may be called the period of Exact Scientific Observation^ 
began and continued to the demonstration of vaccination by Jenner, May 14, 
1796. 

If vaccination had its Jenner, so had variolation its Gatti, to whom the world 
is equally indebted, for it was almost entirely due to the acute observational 
powers and logical conclusions of this great Italian physician, that variolation itaelf 
became an almost safe and equally valuable prophylactic measure to vaocination. 
Though there seems to have been no historical connection between the work of 
Gatti and Jenner, still the one did prepare the way for the other, for Gatti demoo- 
straied most conclusively the almost safe prophylactic power of variolation (to- 
the individual inoculated), and hence his work gave a substantial and practieal 
foundation to vaocination. 

Variolation was the first great and sucoeaafnl experiment in the history of pa- 
thology, as well as the very foundation of preventive inoculation. It was the fiist 
practical demonstration of the fact that non-recurrent diseases could be actually 
prevented by artificial inoculation ; that the art of man could successfully reproduce 
the work of nature; that, as in nature, a mild attack of the non-recurrent dioeaae 
occurred, so could man, by the transmission of the disease product, from such a 
person to a healthy individual, also produce the same mild disease; and, hence, 
induce in the inoculated individual that same immune condition which nature 
produced, under similar circumstances. 

The name of the real European founder of such a beneficent procedure should 
not have been allowed to have been so profoundly buried in the archives of medi- 
cal history. How many American physicians ever heard of the name of Gatti, 
and yet it should be kept as fresh in memory and crowned as plentifully with 
laurels of gratitude as that of the ever immortal Jenner. 
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EegardiDg Gatti's relation to variolation, I will take the liberty of quoting di- 
rectly from Bohn, who says: *^No one penetrated more profoundly into the essen- 
tials of variolation than Gatti, and no other succeeded as well as he. Gatti is a 
wonderful phenomenon in the history of medicine in the past century. Nearly 
every page of his little book on variolation astonishes one by its richness in ideas 
and its advance over those ruling in medicine at the time. He was a thoroughly 
unprejudiced and positive observer, sharp and logical in conclusions, with a clever 
undf rstanding of the nature of pathological experimentation, and knew how to 
give the correct answer to questions coming before him. One can have but a very 
superficial idea of variolation in the previous century who has not studied Gatti's 
work, which is characterized by its clear method, modesty, and great humanity.' ' 
Gatti's instructions as to the treatment of persons to be inoculated carry us back 
to our youthful days, when we had to be prepared for vaccination with cooling 
salts and other restrictive dietetic measures. He says: ^'All physicians have said 
that the persons to be inoculated must be first prepared; second, such inocula- 
tion-traumata must be made as to allow for a free outflow of the inoculated mate- 
rial; third, as soon as the eruption appears, the patient must be treated with all 
the care and assistance possible to the physician. On the contrary I say: patients 
need no preparation; the physician should never provide for the outflow of the in- 
oculated material by such wounds; and the inoculated person should be left to 
nature." " To prepare an individual for inoculation is the same as endeavoring to 
give him a certain predisposition which one considers necessary in order that 
the inoculated disease shall do him the least possible harm. Is there such a 
disposition, or can such be produced ? We do not know it and hence cannot pro- 
duce it. Health itself is the best condition, and this alone has one to consider in 
variolation. An unhealthy person must be first made well before he can be inocu- 
lated, but those who are healthy are already prepared for it. Every special prep- 
aration on the part of the physician is, however, dangerous. Only those things 
must be avoided which are liable to interfere with the health. All conceptions as 
to the preparation of the individual, all endeavors to purify or refresh the bloodt 
or to prevent the inclination of the blood to inflammation, no soul in the world 
understands and all endeavors in these directions can only lead to the injury of 
the individual.'' 

Of inoculation he says: ^'The material with which we will inoculate must be 
introduced into the vascular layer of the dermis. The variola virus is so intensive 
that the most infinitesimal amount is as serviceable as a great mass. It is suffi- 
cient, therefore, to simply scratch the epidermis with a needle moistened with the 
virus, or push it gently for a short distance under the same. This way was first 
introduced by the inoculators, mostly women, in Greece and Italy, and gave most 
^tisfactory results. Only the physicians have sought to replace this simple and 
efficacious method by more artificial ones and complicated apparatus." 

The barbarism of the physicians of the time cannot be overestimated. Exten- 
sive incisions were made in the flesh and the cavity filled with thread saturated 
in the secretion of diseased persons, or even pieces of their filthy clothing placed 
therein and held in place by bandages. In other cases, a whole skein of thread 
would be soaked in such secretions and drawn through the flesh, as a seton. The 
terrible results and unfortunate complication of such methods can well be appre- 
ciated at present, and the value of Gatti to the world better understood now than 
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ever. His motto was, ^^ Inocnlate cleanly and delicately, and all after treatment 
is unnecessary. " It is a matter of question if that advice is not as applicable to- 
day as when he wrote, even with our improved methods of obtaining virus. I have 
seen physicians vaccinating the poorer class of school children use the same lancet 
to scarify the arm on one after the other, with no attention given to washing the 
arm, that in many cases were dirty enough. To my mind such a procedure is 
criminal carelessness, and does much to bring vaccination into evil repute and 
furnish just and apparently reasonable objections to its opponents. It suffices to 
say that Gatti's success as a variolutor was phenomenal, and that his reputation 
extended all over Europe. So great did his skill in diagnosis become that he could 
almost invariably select the correct type of the disease from which to produce the 
same mild form in persons inoculated. Very few pustules followed his treatment, 
and only slight constitutional disturbances in most cases. In fact it is due to 
Gatti alone that variolation became a reasonably safe procedure between the year 
1760 and the introduction of vaccination by Jenner. 

Objections to Vaeiolation.— Variolation was not only resorted to as a strictly 
prophylactic measure, but also that the march of the disease might be hastened, and 
every one in a community, not previously diseased, might have it at the same time. 
Variolated persons were, however, as dangerous to healthy ones as those acquiring 
the disease in the natural manner. They had the smallpox, and hence could be the 
means of extending it. Therefore, while most extensively practiced, and in many 
ciises made obligatory by law, on the outbreak of small-pox in a locality , still such 
places was treated as pest-centers, and all communication between them and the 
surrounding world was shut off until the disease was declared at an end, and the 
locality cleansed and disinfected, as best they knew how. 

The cleverness of these early variolators cannot be overestimated. They insisted 
that persons to be inoculated bo kept by themselves, or from general intercourse with 
the i»eople for twelve to fourteen days previous to the operation, in order to avoid, 
as far as possible, the danger of natural infection. They discovered that early 
childhood was the best time to inoculate, and also that the virus mitigated some- 
what in virulence when transmitted from individual to individual. They also paid 
strict attention to using the clear lymph before the eruption became pustulous, and 
^ven collected it in fine glass tubes lor conservation. The crusts were also pulver- 
ized and so preserved. They found that certain persons were immune towards 
variolation, about five in one hundred, which singularly corresponded with the 
percentage of immunity noticed in natural outbreaks of small-pox. It is easily 
to be seen that, at the best, variolation was a somewhat dangerous procedure; not 
only could it extend the disease, but fatality sometimes followed it, percentage 
being about one to one hundred. Nevertheless, it was a vast advance in prophy- 
laxis, as can readily be seen by comparison with the death rate from the natural 
disease. Then again, it was found very difficult to exert a proper control over all 
the inoculated persons, as they were frequently scattered through the community, 
thus making centers of danger wherever they might be. Notwithstanding all this, 
there is no doubt but what it proved a great blessing to humanity, and was the 
means of saving thousands of lives and much misery. 

While variolation was forbidden on the continent of Europe soon after the dis- 
covery of vaccination, it was continued in England until the year 1840. and prac- 
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ticed fally as mnch as vaccination, when it was also forbidden. It is still prac- 
ticed, however, among many of the people of Asia and Africa. 

Jexnebism. — The word *' vaccination" is derived from the Latin word ** vac- 
cina,'' of or from a cow, and expresses the transference of the disease known as the 
cow-pox, "vaccina," from cows to man. There has been much discussion in the 
past as to the true nature and origin of cow-pox, without any uniformity of opinion 
having been arrived at. To my mind it seems as if the observers were almost 
entirely without ordinary powers of reflection and the ability to draw sequential 
conclusions. Variola, or small-pox, has been given different names, according to 
the species of animals affected, as V. bovitiay equina^ ovinaj and humana. The 
fact that the inoculation of an animal of a given species from one of another species 
afflicted with the variola common to it generally protect the first from either natu- 
ral infection or the inoculation of the disease common to its species seem never to 
have been properly appreciated. To my mind it indicates a common origin, and 
that there is but one variola. 

The two malignant forms are those seen in man and sheep, while in cattle and 
horses the disease has a benign character. Sheep have been protected against vari- 
ola by vaccination from cattle, and cattle and human beings by ovination from 
sheep. In fact, ovination of human beings was once looked upon as fully equiva- 
lent, in preventive> value, to vaccination. 

As has been said, these facts of general prophylactic relations between the vari- 
ous variolas surely indicate but one original form. Whether that point can ever 
be distinctly decided may be doubtful, but there is no doubt whatever but what 
we can at once deny all idiopathic attributes to variola in cattle and horses, and 
emphatically assert that as diseases sui generis they should have no recognition. In 
£Ehct, in both cattle and horses variola falls its one essential characteristic. It is 
not contagious. Transmission by means of the milkers does not constitute con- 
tagion! 

The transference, inoculation, of either human or ovine variola to cattle through 
a continued series of these animals, soon mitigates the virulence, so that when again 
inoculated upon the original species the contagious factor has been lost. But this 
is another most valuable pointer in the direction of the original variola. In the 
days of variolation the most celebrated observers all agreed that the virus of small- 
pox itself became mitigated on being transferred from man to man through a large 
number of generations or individnals. No such phenomenon as this has ever been 
observed in sheep-pox. It does not lose its virulence in being passed Irom sheep 
to sheep. On the contrary, sheep-pox becomes mitigated by transference in all the 
animals it has been attempted on, man, cattle, rabbits, goats, and horses, but the 
contrary experiments have never been essayed. Vaccina has never been carried 
through sheep for a long series of generations, nor has small- pox nor the eruption 
in horses. All this demonstrates one &ct, that if every other kind of variola loses 
in virulence, even by transmission in its own species (using the accepted idea of 
fipedfic variola), except that of sheep, then the ovine organism provides the most 
suitable nutrition for the preservation of virulence alone — contagiosity, the human 
next, while in cattle and equines it is soon lost altogether. 

As a matter of experiment, and great pathological interest, it is important to 
endeavor to build up vaccina to contagiosity again in sheep, if it can be done. It 
is singular that observers should have looked upon the bovine and equine compli- 
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cations as idiopathiCi when in the former it is limited almost entirely to cows, and 
in both is not a natural contagions disease, only extending by accidental transmis- 
sion. 

It is a matter of absolnte certainty that vaccina either owes its origin to the 
human or ovine disease, most probably the former; and that it was transmitted to 
cows in past ages in some way by milkers, who also took care of their friends dis- 
eased with small-pox, and then the eruption was transmitted in the same way, by 
the milkers, from cow to cow in a herd, and in this way the disease acquired a 
constant degree of mitigation— in fact, absolutely lost its virulence, or contagious- 
ness, but still retained the prophylactic principle. Right here let me make a state- 
meat which seems to have escaped notice, or expression, at least, and which is of 
the utmost importance in the study of preventive inoculation: What does this pe- 
culiar deportment of vaccina teach? 

The very fact that the virulence, contagiousness, of small-pox having been lost 
in the change from variola to vaccina, shows us that the germs > of non-recurrent 
diseases have the ability to produce two different chemical materials— one patho- 
genic, the other prophylactic, and that tests of virulence have no value or control 
in the question of prevention. 

Later on we will return to this question in detail. 

It seems never to have been properly appreciated, that there is not on record one 
single eruption of variola in cattle or horses of a general or epizootic character. As 
a herd disease, under natural or free conditions, we have no record of it. This 
again tends to support the hypothesis that the disease in these two species found 
and finds its origin in the small-pox of man, rather than in the variola of sheep. 

Again, as strong proof as can be brought to bear in favor of both these suppo- 
sitions, and of vaccination itself is given by the fact that with the generalization 
or compulsion of vaccination, not only has small-pox been brought under most 
wonderful control, but cow-pox has been almost entirely lost sight of While there 
have been cases of small-pox every now and again, and sometimes quite a number 
in a locality, no one ever hears of a case of cow-pox, and seldom of anything 
causing a suspicion of the same. 

Bohn says, that while vaccination had its Jenner, it was never fortunate enough 
to have its Gratti, as did variolation. When I read that passage I could not but 
think that the worthy German had spoken in ignorance, and that vaccination 
had indeed had one to take part in its development; one the equal of the great 
Italian in every respect ; one whom we should all delight to honor and to whom 
this country owes a monument of gratitude, if humanity does to any man, in its 
development on American soil. I allude to the late Dr. Henry A. Martin, of 
Boston, the introducer of animal vaccination into this country, a man with more 
sterling manhood, a more honest brain, and the most comprehensive scholar it has 
been my fortune to meet among the physicians of his country. In feet, I will go 
farther, and say, that from the standpoint of a fearless man and a devoted and true 
physician, Henry A. Martin was the only whole man I have ever met in the Amer- 
ican medical profession. He was no trimmer; no politician; in fact, he was with- 
out policy, as every man should be where truth is concerned. Most physicians in 
this country are trimmers. They '* trim '' their professional sails to suit the theo- 
logical or political breeze, or social conditions. Men are so scarce ! Dr. Martin 
spent a great deal of money trying to find a genuine case of genuine cow-pox in this 
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oouotry, and dnring his many years of earnest study found bnt just one. I visited 
some cases of eruptions in the teats of cows with him, and have been called to 
many others since, but in none of them has the trouble had any close resemblance 
to vaccina. 

It is the general opinion that Jenner discovered vaccination, and it is for that 
that he has been honored and credited. Jenner's discovery was the hnmanization 
of vaccina; animal vaccination, tnie vaccination, is of a much later origin, and 
owes more to Martin for its generalization than to any one else, bnt it is not the 
ezdnsive right of any one man. Jeqner's method was to take vaccina from ac- 
cidentally inoculated human beings, and then to pass it indefinitely from person 
to person. Probably the very crnsts, or scabs, used on us in our youth were direct 
derivatives of those first originated by Jenner. 

That cows had an eruption on their teats which could be conveyed to human be- 
ings, and which did prevent small-pox in such individuals, was known long before 
Jenner's time, seems to be a matter beyond all question. Even that vaccination 
itself was practiced in England by one Benjamin Jesty, on his own wife and child, 
in 1774, twenty-two years before Jenner inoculated, is equally true. That vac- 
cina in some way was transmitted to dairy people, and prevented small-pox, was 
also known to the common people in Germany and other parts of Europe, but no 
practical use was made of the knowledge. It remained for Jenner to do this. 
Jenner supplied the exact and trustworthy foundation to a matter of popular be- 
lief among a certain class of people, but of which the minority had no knowledge. 
Jenner's work was thoroughly original. There is not a particle of evidence going to 
show that he knew anything about the vaccination of human beings by a few others 
before he attempted it. Not one of those men gave any exact study to the subject, 
while it is said that Jenner studied, and observed, and weighed all the £»cts for 
thirty years, before he attempted to prove his observations and fortify his conclu - 
sions by direct experiment on man. This was done on a boy named Phipps the 
14th of May, 1796. But this boy was not vaccinated from a cow, but from one 
Sara Nilmes, who had been accidently inoculated from a cow, being a dairy-maid. 
The boy resisted all attempts to transfer small-pox to him by variolation. 

It is doubtful if Jenner ever resorted to vaccina itself, that is, to a diseased cow, 
for his original material, but invariably took his stock from human beings. This 
should be called Jennerism, or Jennerization. 

The one striking peculiarity of this and vaccination, in contradistinction to va- 
riolation, is, that the inoculated individual is not contagious to his own species. 
This is a very striking example of the true meaning of the word *' contagion," 
which, as has been discussed elsewhere, seems to be entirely beyond the compre- 
hension of the medical profession and investigators, with bnt very few exceptions. 

Sycophantic worshipers of Robert Koch, and even the Master himself, are 
respectfully referred to this example, and asked to ponder a moment that they may 
learn that contagion and inoculability have no necessary relation, that contagion 
really means, that the point or locus of the primary organ of the inficiens is a dis- 
eased individual. 

As has been stated, the very strongest examples of the value of vaccination are 
not only the very few outbreaks of small-pox which now occur, but also the almost 
total disappearance of cow-pox among the cattle of those people where any exact 
control of the question can be looked for. Statistics, as to the value of inocula- 
tion, can have but little additional importance, still, a few are appended. 
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Tcible Showing the Effects of Vaccination* 



Period op Observation. 


Place of Observation. 


Average annual death- 
rate fV"om variola to the 
million population. 


Before 
yaccination. 


After 
yaccinatioD. 


Before 
vaccination. 


After 
vaccination. 


1777-1806 


1807-1860 
1807-1850 
1807-1850 
1807-1850 
1838-1850 
1807-1850 
1807-1850 
1807-1850 
1807-1850 
1807-1850 
1810-1860 
1816-1850 
1810-1850 
1816-1850 
1816-1K50 
1810-1850 
1810-1850 
1810-1850 
1801-1850 


Lower Austria.....'. 


2,484 
1,421 
1,052 

518 
14,046 

911 
2,174 
5.812 
1,194 
3,527 
8,821 
1,911 
2,181 
2,643 

908 
8,442 
1,774 
2,050 
8,128 


340 


1777-1806 


Upper Austria and Salzburg 


601 


1777-1806 
1777-1806 


Steyermark f. 

Illyria 


446 
244 


1777-1806 
1777-1806 


Trlest 

Trvat 


182 
170 


1777-1806 


Bohemia 


215 


1777-1806 


Austria-Silesia 


198 


1777-1806 
1777-1806 
1777-1806 


Galicia. 

Bukovina « 

Province of East Prussia 


676 
516 
556 


1776-1780 

1776-1780 
1776-1780 
1776-1780 


Poland 

Brandenberg 

Westphalia. 

Rhein-Province 


748 

181 
114 
90 


1781-1805 
1780 


Berlin 

Pommerania. 


176 
130 


1774-1801 
1751-1800 


Sweden « 

Copenhagen 


158 
286 









* Hirsch. Handbuch der Geographischen Pathologic. 

The Utility of Vaccination.— " The deaths from small-pox in Germany, 
where there is compulsory vaccination, during the years 1887-1889, v^ere 1.8 and 
0.8 per million, respectively; while in Anstria, where compulsion does not exist, the 
deaths were 683.7 and 540. 4. '^—ilfcdtca? Record^ April 12, 1890. 

Vaccination can be very properly termed the use of a natural method of inocu- 
lation, even though the virus is not kept up by the artificial transmission of vac- 
cina from calf to calf. It is not the discovery of man. So far as reliable informa- 
tion is at hand, there is no record of the discovery and actual demonstration of the 
true germ of variola, though the " culture of an artificial vaccine virus, by a 
Bussian physician, which is as effective as the genuine '' vaccina, was reported in 
the issue of January 18, of the Journal of the American Medical AssociaUon. This 
aasertion must be taken cum grano saliSy as no mention of such a discovery seems 
to have been made in any of the special journals of bacteriological research. So 
far as my memory serves me, nothing but cocci have thus far been discovered in 
the eruptions of variola or vaccina. I think, when discovered, that the germ of 
variola will be found to be a very delicate ansBrobic bacillus, and spore-bearing at 
that. Otherwise we cannot account for the long time which clothing, or other ma- 
terial, polluted by small-pox patients, retains its virulence. No non-spore-bearing 
organism that we now know of retains its virulence for such a length of time 
under such adverse nutritive conditions. I am also of the opinion that most of 
the endogenous germs will be found to be anaerobic. 

A Few Words as to the Objections to Vaccination. — The opponents of 
vaccination base their opposition upon the dangers of the transmission of other 
diseases with which the individual may be afiQicted at the time, and from whence 
the virus has been derived. These objections are more applicable to the transmis- 
sions from human beings to human beings than in regard to the use of true vac- 
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cina directly. To my mind, however, they will scarcely hold water when we come 
to consider them critically. Take, for instance, syphilis. If, as is the case, it is at 
present impossible to positively isolate the germ of that disease or even to perform 
anto-inoculation save from a positive syphilitic lesion; if we cannot in any way 
discover that germ at present— how can it be possible to transmit syphilis from an 
arm or locos in which there is no syphilitic lesion ? It seems to me almost impos- 
sible. The same is true of tuberculosis. 

The unpleasant complications following vaccination when scabs were used, or 
from person to person directly, were dne more to some organism which had gained 
access to the scab from outside or to the carelessness of the inoculator regarding 
the cleanliness of his instrument than to anything else. 

The criminally careless manner in which vaccination is done even to-day by too 
many inoculators has already been noticed, and is absolutely unpardonable in these 
days of exact antisepsis and in general scrupulously clean surgery. In such a sim- 
ple matter as this apparently is, many physicians appear to neglect precautions 
they deem absolutely necessary in their operations. And yet we even now fre- 
quently see erysipelatous or purulent complications follow. If the virus is prop- 
erly collected, these things should never occur. 

More precautions than are now used should be taken in the collection of the 
virus from calves. Why should all the points and instruments used not be com- 
pletely sterilized ? That they are not goes beyond question. 

The generally favorable results following the use of vaccine points by ordinarily 
careful physicians shows that the danger of unpleasant complications has been al- 
together overestimated and magnified by those opposing this valuable prophylaxis. 
Still, as such does exist, it seems as if some control over these matters should be 
exercised by law. 

The danger of using diseased heifers, especially tuberculotic, need not exist, as 
I know from long personal acquaintance with the senior and junior Dr. Martin, 
where every care is used in collecting the stock. The heifers should be collected 
some time in advance, and their temperature taken twice a day, and a general ob- 
servation of their condition practiced. Any animal showing the least departure 
from normality in any direction should be peremptorily rejected. 

We will now for a moment give our attention to 

Pasteubism. — ^The world owes an unpayable debt to Louis Pasteur, for to him 
is due more than to any one else the reopening of the field of experimental pre- 
ventive inoculation, and in directions never before thought possible of offering any 
practical advantages. But even he has not touched upon the most, important work, 
which is the prevention of the non-recurrent diseases of child-life, most especially 
scarlet fever, which is to-day the greatest scourge that threatens humanity in civ- 
ilized countries. Pasteur is an explorer in an almost unknown sea of investiga- 
tion. The *' gates" are still but "ajar." They are not yet open. Many others 
are trying to enter. Some few can glance over the threshold, but the haven of 
success is yet a long way off. 

While I do not accept the results of Pasteur's anti-rabies inoculation, I most 
cheerfully credit him with his earnest endeavors and the instructive value of his 
success in anthrax, hen-cholera, and rouget in the hog. It may be well for me to 
state why I do not believe in Pasteur's method of preventing rabies. 

1. There is not a particle of evidence to be found in the long historical record 
12 
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of this disease that it is noD-recnrrent in character. Not a single case of natural 
recovery in man or beast has ever been reported where the history of its origin 
was nndonbted and the phenomena presented unquestionable. Hence we have no 
natural foundation to warrant the hypothetical possibility of preventive inocula- 
tion. 

2. Pasteur's statistics are not honest. Not one of those Newark children was 
ever bitten by a mad dog. Two were left at home, and nine or ten dogs known to 
have been bitten by the suspected dog were kept confined over three months. 
Nothing ever happened to them. While the dog was "mad'' enough, it was 
not ^* rabid." It did not seek to bite any one or thing, but did bite those in 
its way while running. It was a case of simple frenzy from an unknown cause. 
Dogs are often attacked thus, without rabies having anything to do with it. 
Pasteur still keeps those children in his statistics, though he has been fully in- 
formed as to the true nature of the case. 

3. Pasteurism in connection with rabies has become a regular mania in certain 
parts of Europe, especially France, and rabies or hydrophobia bears a direct rela- 
tion thereto. This is easily to be seen by glancing at the statistics of rabies in 
Prussia, for a series of years, viz.: 

1876-7, 0; 1877-8, 6; 1878-9, 2; 1879-80, 8; 1880-1, 10; 1881-2,6; 1882-3,4; 
1883-4, 1; 1884-5, 0; 1885-6, 2; 1886-7, 1. 

All suspected or rabid dogs in Berlin are brought to the veterinary school. This 
includes every ,dog complained of as having bitten a human being. Of this number 
rabies has actually resulted: 

1878-9, in 5; 1879-80, 1; 1880-1, 11, 1881-2, 3; 1882-3, 1; and none since then 
up to June 23, 1889, when I received my report In the whole Grerman Empire 
there were but five cases of hydrophobia reported in man in 1886, and but four 
in 1887. 

From 1886 to 1888 there were forty cases of hydrophobia reported in Prussia, 
and in 1886 and 1887 only nine in all Germany. 

Now let us look at the statistics given in Pasteur's Annals. 



Number of Persons Treated. 
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80 
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97 


33 


15 


80 


16 


19 


88 


16 


20 


99 


16 


341 


1211 


307 



December, 1888 . 
January, 1889.... 
February, 1889.. 

March, 1889 

April, 1889 

May, 1889 

June, 1889 

July, 1889 

August, 1889 

September, 1889. 

October, lh89 

November, 1889. 



142 
142 
160 
169 
181 
213 
169 
173 
145 
111 
123 
135 
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The majority of IheEe cases came fiom France and the French possessions in 
Algeria. Does any sane person think that there is this vast difference in the 
prevalence of rahies in hnman beings between France and Germany? If so, I am 
not one of them. If so, no more striking example of the inefficiency of the French 
government in comparison to that of Germany in its veterinary police service and 
guardianship of the public health can be found. 

For three years in Nebraska I vainly tried to gain possession of an actually rabid 
dog, and while a vast number of dogs were reported to have been bitten by such, 
not one would go rabid for me after it had been so bitten. I do not deny the dis- 
ease. I simply deny its prevalence to any such degree as Pasteur's statistics seem 
to show. I simply do not believe them. 

To show how unreflectingly even educated writers will quote such statistics, the 
following is taken from the Times and Begister^ of Philadelphia, April 12, 1890: 
" Pasteurism in Cuba. — At the Bacteriological Laboratory, in Cuba, three hundred 
and six persons have been treated by the ' double intensive , plan. Of these only two 
died, after going through a full course; a mortality of 1.63 per cent. All these 
cases were bitten by dogs proved experimentally and clinically to be rabid, or at any 
rate ^ suspect. ' That the oi>erations were conducted with due conservatism is indi- 
cated by the fact than only three hundred and six were inoculated out of seven 
hundred applicants. The opposition to Pasteur, if it still exists, has dwindled 
down to an infinitesimal point." 

Even in these cases, not one case was known beyond question to have been bit- 
ten by an actually rabid dog, for it is admitted that " at any rate, they were * sus- 
pects '" only. And yet the editor says: "The opposition to Pasteur, if it still 
exists, has dwindled down to an infinitesimal point.'' " Three hundred and six " 
persons, scared half to death on suspicion! They were "suspects" only. We 
can " suspect " most anything to result from treatment based on such a " suspect '' 
foundation. The founda^tion of " Pasteur's Institutes " should be treated in a most 
" suspect " manner. They should be treated as institutions of the utmost danger 
to the public. Hydrophobia, or Pasteurmania, flourishes in direct proportion to 
their establishment. 

Since my return to this country, from that sensational visit to Pasteur with the 
Newark boys, a very large number of such " suspects " have come to me, or have 
been brought to me by physicians, to obtain my opinion as to the desirability of 
"going to see Pasteur." Fifty- two persons is the number I have on record, but 
there were a few more, notably three, since I have been in Chicago. 

** Mad dogs " were very ** suspect," according to the story, in each case. I talked 
to them calmly, ridiculed their fears, and they all left me apparently comforted. 
Not one went to Pasteur, and I think it can be safely asserted that no hydrophobia 
resulted, or I should have heard of it and the papers would have been full of it 
long ere this. There is a vast difierence between a " mad dog " and a genuine 
" rabid " one. The former are frequent enough, the latter are as scarce as honest 
original investigators in the United States. 

There is still another very strone argument against Pasteur's anti-rabidism. The 
germ of rabies has not been discovered. This fact in itself is not very strong neg- 
atively ; but when we take into consideration that rabies is a strictly wound infec- 
tious disease in optima forma; or, perhaps better, toxic rather than septic; that, as 
in tetanus and many forms of surgical toxsemia, the toxic producers remain at the 
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locns traumatica, and that the poisoniDg of the organism takes place from there, 
and goes on for some time, and that constantly during that period until a certain 
cumulation of such material in the nervous centers has taken place — it seems to 
me that the Pasteur-method is self-evidently absurd. The toxic rabies element 
must be in solution (the nervous tissues being only saturated with it) ; and hence, 
though very abundant perhaps, still, not in such an excessively concentrated 
amount, in the small piece of cord used that it can produce the effect claimed. 
There is altogether too much dilution. If correct in the hypothesis that the. toxic 
producer remains local, there can be no increase in the amount of poison introduced, 
save as made each day. The fact that the germ remains local.indicates that in the 
trauma is the place to look for it, as in tetanus. 

Again, v^here can I find record of one of Pasteur's artificially rabid dogs ever 
having conveyed the disease to healthy ones, as is the case in the actual diisease, 
by biting ? 

These objections may seem too very finely drawn to enthusiastic worshipers of 
Pasteur, but it may yet be found that they have more foundation than appears on 
their face. 

These objections to Pasteur on one point do not detract, however, from the im- 
portance of his work to the world in others, in the least. What may one really 
call Pasteurism ? The answer to this question brings us at once to the considera- 
tion of 

Abtificial Preventive Inoculation, which I will discuss entirely from my 
own point of view, and base my remarks almost wholly upon my own work and 
its results. Pasteurism differs as much from Jennerism as does artificial prevent- 
ive inoculation from vaccination, as practiced at present. Jennerism and vaccina- 
tion consists in the inoculation of the cause of the disease to be prevented 
thereby, bound upon or mixed up with the products of the disease; that is, as they 
are found in its specific lesion at a certain period of its development. 

Pasteurism, or artificial preventive inoculation, or even inoculation in the most 
exact sense of modern experimental etiology, is quite another thing. Instead of 
introducing the cause mixed up with any products of disease, we isolate it there- 
from, cultivate it, and, by one of several methods found suitable, so mitigate the 
virulent activity of the cause, that we can inoculate without serious danger to the 
individual thus treated. 

It has become a generally accepted fact that all infectious diseases are due to 
a specific cause, which belongs to some specific species of microscopic vegetable 
life. The scientific class to which these objects belong is the fungi, their special 
name being bacteria, or, in common parlance, germs. It is not necessary to go into 
any description of the various varieties of these germs in an article of this kind; 
still, it is necessary that we know a little something of the manner of action of 
that class In which we are momentarily especially interested. 

The diseases of animals in which Pasteur has been, beyond question, success- 
ful in preventing natural infection by his method of inoculation, the names of 
which have already been given, and to which may be added swine-plague, the 
yellow fever, and Texas fever in cattle, as well as typhoid fever, are all what are 
known as forms of septicaemia, or blood poison ; ths specific poison in each case 
being the direct result of certain unknown physiologic action on the part of the 
specific germ, which causes each of these diseases. All these diseases have also 



Digitized by 



Google 



PREVENTIVE INOCULATION. 181 

another attrihate in common, viz. : they are extra-organismal in origin; that is, 
the place of primary development of the specific germ which causes each of these 
diseases is outside the animal organism, or in the earth or earthy material. 

Though he has never to my knowledge stated it, still I think Pasteur should be 
credited with recognizing the fact that cow-pox was but mitigated small-pox, ren- 
dered, as has been said, non-malignant in character by successive generations of 
transmission from cow to cow in an accidental and unintentional manner. Pasteur 
endeavors to do this same thing intelligently. He but repeated the lesson thus 
learned in his first attempts at mitigating the action of the germs of anthrax, hen- 
cholera, and rouget by experimental inoculation in various species of animals, and 
he found that while in some species a given germ acquired even more virulence 
than it possessed when taken from an animal in which it had caused the natural 
disease, and kept on increasing in virulence for a time as he passed it from animal 
to animal of a certain species, still, on the other hand, the same procedure in an- 
other species of animal, carried on through a long series, not only caused the germ 
to lose in virulence, but after a time they acquired a certain standard of mildness, 
and could be safely used for inoculation. 

This was imitating the results in small-pox. Pasteur went further ! Such a 
method as the above is open to the very serious objection that, not only is an al- 
most unlimited number of experimental animals necessary, but the expense would 
finally be such as to decidedly interfere with any practical benefits resulting. 
This led Pasteur and others to seek similar results in entirely different directions. 
They experimented in many ways, but the continued exposure of artificial culture 
of given germs to a certain degree of temperature, or their development in from 
two to two and one-half pressures of oxygen for a certain time, have given the best 
and most trustworthy results. A most singular fact came from these experiments, 
which was that when once a certain desired degree of mitigated virulence had 
been obtained by either of these methods, that cultivation of the same germs 
could then be carried on in the ordinary room temperature for an indefinite period, 
each succeeding generation retaining the same degree of mitigated virulence as the 
previous one and the mother culture. The result has shown that a preventive 
virus against anthrax, rouget, and heo'^holera has been successfully made by these 
investigators, by one or the other of methods mentioned. 

For a very valuable account of Chauveau's experiments in mitigating the viru- 
lence of bacillus anthracis in this way, see IHmes and Register^ Philadelphia, April, 
1890. 

Based largely upon the teachings and work of Pasteur nearly all investigators 
in this important field of research have been of the idea, and generally are at pres- 
ent, that a preventive virus can be obtained by the simple mitigation of the viru- 
lence of a germ of a naturally, non-recurrent disease by artificial cultivation 
under certain conditions of heat, or oxygen pressure, or some other method, so 
that the introduction of such a culture in a given amount produces simply a mild 
and non-fatal form of disease. 

The practical results of inoculation, or vaccination, seem to confirm this idea. 
For myself, I was also of the same opinion, until it was completely shattered by 
most extensive experiences, and apparently positive experimental results. 

It is but justice to myself to inform my colleagues, both investigators and 
physicians, that this business of " preventive inoculation " in swine- plague is not 
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of my own choosing; that I am bitterly opposed to it; that I feel that it is dis- 
gracefal in one being, or making any pretensions of being, a scientific investigator; 
that I think and know that all and every result of original research shonld be the 
property of the people; and I can trnly say that, had I not the remote hope that 
the rewards of this distasteful business may be such as to enable me to build, 
equip, and plentifully endow a laboratory and hospitals for the investigation of the 
non-recurring diseases of child-life, where the poorest genius can have free oppor- 
tunity to study and be educated, or pursue original investigations, that I would 
have nothing to do with it. I would not continue it for a moment, to enjoy even a 
handsome business income, but I hope the end desired may be obtained, and that 
the medical profession will eventually justify the unprofessional means on account 
of the worth of the object attempted. 

Self-respect forced me to resign my position as investigator in Nebraska on ac- 
count of three years of uninterrupted intrigue and unlimited abuse and opposition 
excited against me by the Agricultural Department at Washington. No other 
course was open to me. 

This inoculation against swine-plague is a matter of more importance to the ad- 
vancement of original research in this country than at first may appear to the 
casual observer. I can safely assert that so much success has been attained that it 
can no longer be open to a single doubt. Its actual practical value can only be 
estimated by large and extensive experiences continued for several years. Its pres- 
ent value and interest is, however, mainly scientific. 

Having sufficiently demonstrated that inoculation will prevent swine-plague, as 
Pasteur's work has been the initiative incentive to all investigations in this direc- 
tion, so should this result have the same value in this country^ and be a stimulus 
to the most energetic and exact endeavors to develop protective inoculation against 
other non-recurrent diseases in our live stock, but even more particularly those of 
our own species. If my work only succeeds in putting this stimulus in such ac- 
tivity that work will be inaugurated and earnestly continued, and lead to the es- 
tablishment of national and state laboratories all that I have labored for will be 
attained, and my life be pronounced a success. My interest is far more in inspir- 
ing and inaugurating true original research in this country than in my personal 
success as nn investigator. If the last can only lead to the first then I am satisfied. 

In this paper I unfortunately can only place before the world my failures, as in 
j nstice to my financial supporter I cannot publish the methods by which I have 
obtained success, much as it is my desire to, but something valuable can, I hope, 
be learned from my failures. 

As has been said, I began the search for preventive inoculation in swine-plague 
on the principle of mitigation of virulence, so as to obtain a virus that would not 
seriously disturb the hogs, and yet render them immune from disease. 

At this time and place I will simply reassert that this has been done and in so 
many places and in so many hundreds of animals that the fact is beyond the pos- 
sibility of doubt. 

From this non-virulent point of view the first desideratum is to obtain a virus, 
or culture, of a constant degree of mild virulence. As inferred above, various 
methods have been empirically discovered. Pasteur, as has been seen, used cer- 
tain forms of animal life at first, carrying the virus from one to another of a given 
species in which it slowly lost its virulence until it acquired a desired benignity. 
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He also found that an angmentation of virnlence, nntil it acquired an equal con- 
stance in malignity, could be produced in some other species of animals. This 
was too expensive a method to be practiced. He then found that the exposure of 
the cultures to a certain degree of heat for a certain time would also produce the 
desired mitigation. Others have proven these observations to be trustworthy. 
Chauveau works by the oxygen pressure method, and has obtained the same result. 
We need not discuss others. 

The great fact is that once the desired degree of mitigation has. been obtained in 
any virus that the virus thus obtained can then be cultivated in ordinary media 
(fluid) outside of those conditions, and that the virus thus obtained will retain 
this constant degree of mitigated virulence for a long time. If a spore-bearing 
germ, this condition may be retained almost indefinitely, but in non-spore-bearing 
organisms it is not so reliably constant. The first thing, then, was to obtain a con- 
stancy of virulence in the desired direction. 

I have never thought that either of the above methods was strictly scientific. 
They are too artificial; hence, as far as swine-plague is concerned, I have endeav- 
ored to produce the same result by a more natural procedure. That is, by chemi- 
cal nutrition, for this virulence is entirely a physiological-chemical result, and 
absolutely dependent upon the nutritive qualities of the media in which germ^ 
develop. It has been said that, once a desired degree of mitigation was arrived 
at, it could be retained in artificial cultures for an indefinite period. 

With regard to the swine-plague germ, other investigators have not only declared 
this to be impossible, bat also unnecessary. I shall show that it can be success- 
fully done, but cannot, unfortunately, tell how, for reasons previously given. I ' 
think I shall also be able to show that, in a certain sense, no great result has been 
obtained when we have done it. 

Attention has been called to the fact that others could not obtain this constancy 
in mitigated virulence, and, furthermore, that it was unnecessary in swine-plague 

In a paper on "Hog-Cholera," which is the disease I call "Swine-Plague," one 
of these diletants says: ** I shall not go into the details of preventive measures in 
this paper. * * * What you are doubtless interested in, is the new points 
which may have been brought out by our investigations. The most interesting of 
these is our attempt to confer immunity by inoculation. We soon found that 
there was no indication for attenuating the virus for this purpose, because the 
strongest virus might be introduced hypodermically, with impunity, in consider- 
able doses. Now, as the stronger a virus is, the higher a degree of immunity it 
produces, you can see that there is every reason for using fresh unattenuated cult- 
ures. We made many experiments, and found that hogs might safely be inocu- 
lated with one-quarter to one-half a ccm. for the first dose, and that the second 
dose might be safely increased to two to three ccms., showing that some degree of 
immunity had been gained. Those twice inoculated, however, were still unable to 
stand the exposure in an infected pen, and could not be fed the virus without fatal 
results." — Journal of Comparative Medicine^ Philadelphia, Pa., April, 1888, Vol. 
IX, p. 149. 

Let us consider these statements a little. First, not only their general tenor, 
but that of all the subsequent publications of the same author, show, according to 
him, that swine-plague cannot be prevented by inoculation. It is interesting to 
read, in this connection, what the same authority said in 1883, five years previous 
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to the above, when, as can be sho^n, he had no idea what the germ of swine- 
plague was; but, supporting himself on the authority of Pastenr, he asserted a 
micrococcus to be that cause. Swine-plague was not discovered in France until 
1887. 

He said: ^'Our investigations have shown that the plague is a non-recurrent 
fever, and that the germs might be cultivated; they have even proved that these 
germs may be made to lose their virulent qualities and produce a mild infection. 
Surely we have here sufficient evidence to show that a reliable vaccine might be 
easily prepared if we carried our investigation but a little way farther. 

'* Mr. Pasteur has recently confirmed (?) our American investigations in a very 
complete manner. He shows that the disease is produced by a micrococcus; that it 
is non-recurrent; that the virus may be attenuated, and protected from subseqaent 
attacks, and he promises a vaccine by spring."— Report Department of Agricult- 
ure, 1883, page 57. 

That the above was made out of whole cloth is shown by the following: 

First. A micrococcus is not the cause of swine-plague. 

Second. The government knew of only one swine-plague until 1886 and a coccus 
is not the cause of either hog cholera or the nondescript disease it now calls swine- 
plague. 

Third. Pasteur studied "rouget," and not swine-plague. 

Fourth. A bacillus has been proven to be the cause of '^rouget,'' and not a mi- 
crococcus. 

Fifth. Pasteur's virus against rouget does prevent. 

Sixth. If in 1883 this person said, ^'Surely we had sufficient evidence to show 
that a reliable virus might be easily prepared,'' what has become of that evidence 
since then ? It is singular that my success in preventive inoculation should dispel 
it as easily as the taorning sun does the fog of the prairie. 

As to preventive inoculation in swine-plague I will quote the following only from 
my address before the Live Stock Breeders' Association of Nebraska February last: 

"My only sin has been that I forestalled the ambition of the government, which, 
being one ' for the people,' we might suppose would be an act to receive kind en- 
dorsement rather than the most bitter and fiinatical opposition. 

*^Even that * Board of Inquiry' admitted that inoculated hogs stood the tests 
they were exposed to better than hogs which had recovered from a natural out- 
break. 

*' Professor Burrill, in a moment of unprejndiced honesty, wrote me that 'none 
stood the tests so well as the Nebraska hogs. ' 

" With these facts publicly announced to those most and directly interested, a 
political neophyte, in a recent publication, claims that he has a letter from the 
president of that ' Board of Inquiry,' Dr. Shakespeare, in which the latter says the 
Nebraska hogs were equally sick, when put in a diseased herd, with a lot of healthy 
ones also put in the same herd. Then why did not Dr. Shakespeare tell the farm- 
ers that in the published report ? 

" Was it not the sacred duty which he owed to science and to every hog raiser 
in this country ? 

**0n the contrary, that part of the report to which he had his name attached 
says, without any reservation whatever, that the Nebraska hogs stood the tests bet- 
ter than those naturally recovered. 
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" What more, then, can yon ask ? 

"Does not that assertion of Dr. Shakespeare's, endorsed by Prof. Bnrrill's signa- 
ture and by his latter letter, not only emphasize and confirm the reiterated state- 
ment of the government that the disease is * non-recurrent ? * 

**If the inoculated hogs stood the tests better than recovered hogs from a nat- 
urally * non-recurrence ' disease, then art beats nature, and inoculation has proven 
to be a reliable fact, one established beyond question, no matter if an occasional 
failure does occur, as it has in my practice since I left you, and since I have had to 
entrust the business to other hands, and from the very opposition of the govern- 
ment, resort to an undue precaution, which, had I remained here, v^ould never 
have been necessary .'' 

To the above I add one testimonial from a practical farmer, contributed to the 
Breeders^ Gazette of April 2, 1890: 

"Mr. R. C. Fulton, Taylorville, 111., v^rites: * The reports in your issue of March 
19, by C. A. Cantine, A. R. Hubbard, Marion Ryman, on inoculation, remind me 
that it is surely due Dr. F. S. Billings, also the farming world, that I should make 
report of my experience with two inoculated boars sent me for the purpose of prov- 
ing, so far as possible, that inoculation is a preventative. The pair of hogs were 
received about February 8, and at once placed in the lot of about one acre, 
adjoining which were breeding pens for six sows. In the lot and pens named I 
had lost forty head of hogs, and yet had a few left when the boars were placed in 
pens. These hogs have continuously bedded on the same litter, and in the same 
pen where eight had lain while sick and dying. I have fed them on ear com only, 
and that was strewn on the excrement and cleanings from other infected pens, and 
for drink they have had slough water, which catches the waste of bam, lot, and 
pens above named. This I consider a crucial test, and I felt nothing short of that 
would satisfy even my unprejudiced mind as to the prevention of swine-plague by 
inoculation. Many of my neighbors have looked on incredulously, and I was even 
laughed at by my more verdant ones; but the laugh ceased; incredulity has van- 
ished, and all admit that something prevented, and what else but inoculation ? 
For my herds have been reduced or swept away before. In conclusion, the hogs 
named are doing fine on the same ground where forty died.' '' 

Scientifically speaking, this is sufficient evidence to prove the fact. 

Now, as to that irresponsible statement that " we soon found that there was no 
indication for attenuating the virus, because the strongest virus might be induced 
with impunity in considerable doses. " 

Whether oneccm. is to be looked upon as a " consideaable dose" or not, I will 
not attempt to decide, but that I can select an outbreak of swine-plague from 
which that dose, in the first generation of cultivation, will produce fatal effects, as 
well as that inoculation will prevent, is shown by the following: /;'; - 

In December, 1888, I desired to test a number of inoculated hogs for a^ spatial 
purpose. At the state penitentiary there raged one of the most malignant, out- 
breaks on record. By malignant I mean actually fatal, not prolonged, an^^- still 
fatal in its course. From one of these hogs I obtained a culture and inoculated, in 
the flank, seventeen healthy uninoculated hogs, and twenty inoculated one^^^th 
one ccm. of the first culture. Fifteen of the uninoculated pigs died, and all were 
sick. The others were not affected at all. Cultures from the original penitentiary 
hog, and from several of those which died, with full autopsy notes, were sent to 
Professor Welch, of Johns Hopkins. 
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This, then, shows that '' considerable doses'' of the strongest Tirus cannot be 
used with impunity, and also that immunity can be produced by mitigated cult- 
ures, as none of the inoculated hogs were made seriously ill during their treat- 
ment 

The germ of swine-plague varies much in acuteness of virulence, as every one 
knows, and this is shown in nearly every outbreak one studies. Rabbits have been 
considered to be suitable animals to control this point, of which one observer says: 
^'Rabbits die from hog-cholera inoculations in six to nine days.'' — Journal Com. 
Med.f e. c, p. 133. On this point Welch says: ^' The daration of life after inocula- 
lation of rabits is usually from five to fourteen days, and it may be even longer." 
— Journal Com. Med., Vol. I, 1890, p. 62. '^Rabbits when inoculated die usually 
in six to eight days." — Bulletinj Johns Hopkins University j December, 1889. 

In an attack upon preventive inoculation, made by a tool of the government 
before the Kansas Board of Agriculture, we find the following interesting paa- 
sages. 

1. *^ Prevention by inoculation depends upon the well-known principal that one 
attack of a contagious disease generally protects the individual from the subse- 
quent attacks of that contagion. All individuals, however, are not protected in 
this way from any disease, and in many cases the protection only lasts for a short 
period." 

Comment is unnecessary. 

2. ^* The dose is the only factor which must be considered when inoculating. 
The strength of the virus varies in difierent outbreaks of the disease so much that 
the dose, which would be perfectly harmless in one case, would be as certainly 
fatal in another. As there is no reliable test of the strength of virus, but experi- 
ments upon hogs, and as the strength varies during artificial cultivation, you will 
see that it is next to impossible to accurately know the strength of the virus he 
(Billings) is using." 

3. " Inoculation in practice consists in injecting under the skin as much of the 
strong virus of hog-cholera as can be safely given without producing a fatal type of 
disease. It must be remembered that inoculation is very different from vaccina- 
tion. The virus used in inoculation is the same as is found in hogs dying of the 
plagne, while in vaccination a virus is used so weakened that it cannot cause a 
fatal disease. No method of vaccination has yet been introduced for hog-cholera. 
It is inoculation that is being advertised as a preventive for hog-cholera, and it is 
the question of the size of the dose whether the disturbance produced in the hog's 
body is mild or fatal in character." 

From all that has been quoted from these authorities it is evident that they have 
no idea of a constancy of virulence in the swine-plague bacilli, or that such can be 
obtaijitid. 

It4as already been stated that in Pasteur's and other methods of mitigation, 
when » certain desired degree of mitigated virulence had been once obtained, cult- 
ures <if the same degree could be then carried on for an indefinite period. 

This led me to the study of the following questions: 

t^ Is there a mitigated or non-fatal degree of virulence to be found in natural 
outbreaks ? or, in other words, can a vaccine virus be at once obtained from a nat- 
ural outbreak ? This I proved to be an unquestionable fact easy of demonstra- 
tion at any time, though it took much study and very close observation of the 
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relation of certain pathological lesions to the desired degree of virulence to obtain 
the knowledge, and some experimentation to prove it. 

2. Can this or any natural degree of virulence be retained indefinitely by any 
method of artificial cultivation by nutritive measures alone ? 

3. Can this micro-organism be fed up and down in virulence by changes in nu- 
trition alone. 

4. Can a direct proportional relation be established between a certain dose of 
virus of known virulence in small animals and a safe or preventive dose of the 
same virus in hogs ? 

The three last questions have all been solved in a most exact and satisfactory 
manner. 

It is possible for me to almost invariably select an outbreak of swine-plague from 
which a given dose of the first cultivation will kill a rabbit on subcutaneous inocu- 
lation in approximately four days, and, by a very slight variation in nutrition, to 
bring and retain such a virus to this point of virulence in a very few generations. 

In order to demonstrate this point, I will give the result with several viruses: 



Virus No. 1. 


Virus No. 2. f 


Generation. 


Date of inocu- 
lation. 


Killing time, 
days. 


Generation. 


Date of inocu- 
lation. 


Killing time, 
days. 


1 


Sept. 28,1888 


4 


1 


Sept. 28, 1888 


4 


85 


Jan. 5, 1889 


4 


77 


t»Ct. 5, 1889 


4 


76 


Oct. 2, 1889 


6 


78 


Oct. 13, 1889 


3>^ 


78 


Oct. 16, 1889 


4 


79 


Oct. 16, 1889 


4 


79 


Oct. 23, 1889 


4 


80 


Oct. 23, 1889 




80 


Oct 30,1889 


8H 


81 


Oct. 30, 1889 


sfl 


81 


Nov. 10,1889 


4 


82 


Nov. 10,1889 


3>l 


82 


Nov. 17,1889 


sy^ 


88 


Nov. 17,1889 


3k 


83 


Nov. 25,1889 


4 


84 


Nov. 25,1889 


8?2 


84 


Dec. 2, 1889 


4 


85 


Dec. 4, ^.889 


5 


85 


Dec. 9, 1889 


4 


86 


Dec. 11,1889 


i 


90 


Jau. 26, 1890 


4 


90 


Jan. 10.1890 


93 


Feb. 22,1890 


3K 


95 


Feb. a2, 1890 


95 


Mar. 9, 1890 








98 


Mar. 31, 1890 


6^ 








99 


April 6,1890 


4 








100 


April 13, 1890 


4 








101 


April 20, 1890 


4 









* This rabbit had survived a very delicate inoculation, made on 16th of March. 
tlFrom an outbreak on another farm. 



Virus No. 3. 


Virus No. 4. 


Generation. 


Date of inocu- 
lation. 


Killing time, 
days. 


Generation. 


Date Of inocu- 
lation. 


Killing time, 
days. 


1 


Oct. 2, 1889 


4>^ 


1 


Oct. 3, 1889 


3 


2 


Oct. 9, 1889 


3 


2 


Oct. 9, 1889 


4 


3 


Oct. 16, 1889 


3 


3 


Oct. 16, 1889 


4 


4 


Oct. 23, 18^9 


4 


4 


Oct. 23, 1889 


4 


5 


Oct. 30, 1889 


4 


5 


Oct. 30, 1889 


3H 


6 


Nov. 10,1889 


3^ 


6 


Nov. 10,1889 


4 


7 


Nov. 17, 1889 


31Z 


7 


Nov. 17,1889 


3 


8 


Nov. 25,1889 


4 


12 


Dec. 24, 1889 


i 


9 


Dec. 4, 1889 




13 


Jan. 1, 1890 


10 


Dec. 11, 1889 


StI 


16 


Jan. 26, 1890 


'6% 


11 


Dec. 18, 1889 


i 


20 


Mar. 2, 1890 


33^ 


15 


Jan. 19, 1890 


21 


Mar. 9, 1890 


3 


19 


Feb. 22, 1890 


24 


Mar. 31,1890 


'S% 
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Virus No. 5. 


Virus No. 6. 


Generation. '^'^'"^1^°'^- 


Killinjf time, 
days. 


Generation. 


Date of inocu- 
lation. 


Killing time, 
days. . 


1 

2 
3 
4 
5 
6 
8 
13 


Dec. 19,1889 
Dec. 24,1889 
Jan. 1, 1890 
Jan. 10, 1890 
Jan. 19, 1890 
Jan. 26, 1890 
Feb. 22,1^90 
Mar. 31,1890 


2>| 

4 

4 

4 

4 


4 
6 
9 
10 
11 


Jan. 30,1890 
Feb. 2, 1890 
Feb. 22,1890 
Mar. 9, 1890 
Mar. 31,1890 
April 6, 1890 
April 13, 1890 


1 

4 ^ 
4 
4 
4 



From the first generation of this virus No. 5, seven healthy hogs received one 
cubic centimeter in the inside of the thigh snhcutaneonsly; two of these died 
which were closely confined, within ten days; and others were at first loosely con- 
fined, and showed no ill effects; but after the fifteenth day they were changed to 
the closest confinement possible, and all died between the thirtieth and thirty-fifth 
days; while five others, which were given plenty of room to roam about, and which 
received the same dose, all lived. This experiment was made to demonstrate, if 
possible, a certain well known fact of practical experience. 

It has always been told me that if such hogs were shipped that the death rate- 
would be checked, or even stopped, while on the cars; and it has also become more 
or less current among farmers that to put sick hogs on a wagon and rattle them 
over frozen and rough ground was a good thing to do. In some few cases evil re- 
sults have followed inoculation. Some few hogs have either died after a prolonged 
illness or become somewhat stunted; while others, inoculated with the same dose,, 
of the same virus, have shown no ill effect. It therefore becomes an interesting 
question to discover why this should occur in one case and not in a great many 
others. 

After a very careful inquiry it was discovered that, where ill effects followed 
inoculation, the animals were kept very closely confined, and had not room enough 
to move around, and that this was the cause; or, in other words, insufficient move- 
ment to stimulate the circulation. A very striking example of this occurred in 
two bunches of hogs inoculated at the same time for a gentleman who is a per- 
sonal friend and a great advocate of inoculation. At his house were twenty-five 
hogs in a small pen, while in a field running with his cattle were about one hun- 
dred and twenty-five others. Those in the small pen had a prolonged and very 
severe attack of swine-plague in consequence of the inoculation, though none died; 
while the one hundred and twenty-five in the field showed no ill effects whatever. 

Exactly the same thing occurs in typhoid fever in man; the patient ^as recov- 
ered from his typhoid and the physician congratulates him; the next day he is 
cyanotic, rapid breathing is present, and pneumonia develops; owing to stagnation 
of the circulation, and the reflow or pressure of the blood to the point of least 
which resistance, is the lungs. 

The above tables show that a standard of virulent activity can be produced in 
cultivations of the swine-plague germs simply by proper nutrition. They furthe^ 
show that not only the selection of material from a natural outbreak can at once 
provide a preventive virus, but, also, that, in successive cultivations for generations, 
this standard can be retained at a greater degree of virulence than other observers 
claim to have found in natural outbreaks by their controls in rabbits. 
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Now, I must positively, and against every and any assertion to the contrary, 
assert that I can prevent swine plague by inoculation. Were I not bound as I am I 
would give records of otlier viruses possessing no virulence whatever, which have 
produced and still produce an absolutely immune condition in nearly every hog 
inoculated. 

To discover this fact has cost an immense amount of experimentation and a large 
amount of money. There is one difficulty about it which cannot be overcome. 
While the virulence of a culture can accurately be tested on small animals, and the 
•exact relation be established between that virulence and a safe dose in the animals 
in which a given non-recurrent disease occurs naturally, we have no means of 
testing the preventive properties of a virus, except the results in Inoculated animals 
of the species in which the disease naturally occurs, and this takes a long time and 
■a great many inoculations. 

When I began this work I thought that a test of virulence, with a proper regu- 
lation of the proportional dose, was all that was necessary; now I know that a test 
of virulence with such proportional control is of no value whatever with reference 
to the protecting power of a given virus. I know this by an experience in over one 
thousand five hundred hogs. Either one of these six viruses named above will kill 
a hog by subcutaneous inoculation in sufficient doses, but more reliably by feeding 
experiments; yet not a single one of them will protect a hog an iota against the 
cholera; while a germ virus, without any virulence whatever, even by forced feed- 
ing, will protect securely and almost invariably, in single doses of one cubic centi- 
meter. 

This assertion is obviously contradictory to all previous experiences, and yet, if 
one stops to think a moment, supported by the most trustworthy experiences 
which we have. 

There is no question that, under certain circumstances, using a natural virus, we 
must reduce the virulence to a certain degree in order to produce a fatal attack by 
inoculation; but, on the other side, we do not need to have a virus possessing any 
virulence whatever to produce immunity in a non-recurrent disease. 

Vaccination gives the best possible example of the point we desire to call atten- 
tion to. While in variolation small-pox itself was transmitted, and the variolated 
person was as much a source of contagion as one having the natural small-pox, the 
vaccinated individual is absolutely non-dangerous to those coming in relation 
therewith. 

What has been lost? 

Certainly something; and the practical evidence conclusively demonstrates that 
it must have been, or is, that peculiar element, of the germ, the contagion, which 
rendered the variolated person dangerous while the vaccinated one is not. 

It is a question of nutrition only, which can be demonstrated by exact experi- 
mentation if we only try. 

The bovine organism must offer certain nutritive conditions which, in some un- 
known way, rob the micro-organismal cause of small-pox of its contagious (small- 
pox) producing qualities, while the preventive one is retained in optima forma. 

The same thing can be done with the germ of swine plague, but to no such de- 
gree of absolute certainty as nature or accident has accomplished in vaccina. 
While it is the easiest possible matter to feed the germ of swine-plague up and 
down in virulence, to make it extra malignant, or rob it of that quality altogether 
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by changes in the chemical niitrient, it is a most difficult thing to retain the pre- 
ventive physiological qualities of these germs. Sometimes it can be done for 
months, and again they are lost in a few generations; but we have no control over 
these matters except the practical tests. None of the small animals which I have 
tried can be easily or successfully rendered immune against swine plague. Rab- 
bits and gainea-pigs can be rendered somewhat immune by repeated inoculations 
of small quantities of virus; but, so far, I have been unable to render them abso* 
lutely so. Pigeons vary; but no more artificial immunity can be produced in them 
than they naturally have, as will be shown later, and at another time. 

As has been repeatedly mentioned, a test or control of virulence has nothing 
whatever to do with the protective power of a virus. It simply shows that it is safe 
to use, and that we can establish the point of safety by experiment. 

This shows that we have been working on an erroneous basis. Prevention has. 
no relation to specific virulence. Others have demonstrated the same fact. 

In The Tim€8 and Register, Philadelphia, of April 12 and 19, were published a 
series of most interesting experiments by Chauvean, the most eminent and con- 
servative experimenter in France, in which he demonstrates it in connection with 
bacillus anthracis. Chauveau says * that " Energetic vaccinal (preventive proper- 
ties have been discovered in a pathogenic germ (B. anthracit) not only attenuated 
in its virulence, but systematically deprived of all infectious properties — rendered 
so neutral and inactive that we were forced to ask ourselves if this transformed 
microbe had not become a new species.'' 

" Cultures of bacillus anthracis in this condition can then be carried on in the 
ordinary atmosphere.'' 

Chauvean conclusively shows that bacillus anthracis produces two chemical ele- 
ments in its bio-physiological development; the one toxic, or specifically disease- 
producing; the other having exclusively preventive properties; and that, by culti- 
vation in two to two and one-half pressures of oxygen, the toxic properties may be 
or are lost, while the preventive are retained. Or, to use his own words, ''In fa^i^ 
in my experiments the vaccine property of the transformed bacillus anthracis is so 
active and so well survives the loss of infectious properties, that we seem author- 
ized to consider these two properties as being absolutely independent of each other^ 
and as each belonging to a special product of microbe life." 

Another point in evidence of this fact is this: if we take a culture of the germ 
of swine-plague which has experimentally been shown to actively possess both of 
these preventive and toxic, or disease-producing, qualities, by actual experimenta- 
tion, and freeze it solidly for several days, and then inoculate or feed hogs with it, 
we will find that, while it retains its toxic, or disease-producing, properties with- 
out mitigation, it has entirely lost its preventive properties. 

That bacillus anthracis has the power of producing these two essentially differ- 
ent chemical elements has also been well shown by Hueppe and Wood. 

Though I sometimes criticise the conclusions of my friend Hueppe, still I think 
him one of the most competent and reliable patho-bacteriologists living, especially 
in regard to physiological-chemical attributes of patho-genic bacteria. In the pub- 
lication mentioned Hueppe and Wood describe a saprophytic bacillus absolutely 
without virulent qualities, which, in every method of artificial cultivation, or 
under the microscope, bore such close resemblance to B. anthracis that it could not 

* The original appeared in Archives Med. ExperimentoUe, March, 1889. 
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be distinguished from that organism. It is a well known fact that all previous 
experimenters had not been able to render mice immune to anthrax by any system 
of preventive inoculation; and yet, with this absolutely non-virulent germ, Hueppe 
and Wood were successful in rendering these most susceptible animals immune to 
extremely virulent cultures of bacillus anthracis. 

Now, it is neither logical nor reasonable to suppose that this was auy other 
micro-organism than bacillus anthracis. It was derived from the earth, possessing 
exactly the attributes described by these observers. In this case the nutritive 
conditions in the earth had naturally produced exactly the same physiological- 
chemical conditions in bacillus anthracis which Chauveau has conclusively dem- 
onstrated to be possible of production by the cultivation of the same germ under 
certain degrees of oxygen pressure, and I have been able to do with the swine- 
plague germ by chemical nutrition, the only difference being that while I have, as 
it were, *^gone it blind,'' not being a a chemist, and accidently hit on a means of 
arriving at a certain practical result, by innumerable changes in chemical nutrition 
until I have empirically arrived at a method of obtaining a certain result for an 
uncertain length of time, Chauveau has found a definite means of obtaining it with 
reference to the bacillus anthracis. 

That the chemical nutrition method is the one by which practical results will 
eventually be obtained goes without question; but it remains for the chemist alone 
to really discover and perfect it. 

The discovery of Hueppe and Wood regarding bacillus anthracis finds its con- 
firmation in many diseases of extra-organ ismal origin, and explains that hereto- 
fore mysterious condition known as " acclimatization " in diseases of this character: 
such as yellow fever. Southern cattle plague, etc. In these cases the specific germs, 
in a saprophytic or non-malignant condition, must have gained entrance to the 
individuals possessing this acclimatization immunity while they posscissed this 
prophylactic power, though not possessing the toxic or disease producing. 

That all these exogenous germs are, or can be, changed to saprophytic must be 
self-evident; and that their toxic or disease-producing property is acquired by pe- 
culiar nutritive conditions in the soil which they naturally inhabit seems also 
equally clear. In fact, their acquisition of disease-producing qualities is depend- 
ent upon the prolonged saturation of the ground with the excreta of animal life or 
the decayed products of animal tissues. The delicacy of the action of these germs 
in different nutritive media is so little understood, and has eivjoyed so little exi>er- 
imentation, especialy chemical investigation, that we really know very little about 
it; yet it is the open field of original research which will eventually lead to suc- 
cess, and from which we can only hope for decidedly practical results. 

Why the swine-plague virus should lose its virulent properties in cattle, or even 
when cultivated in sterilized cattle urine, is a question no one can decide at pres- 
ent. Why the germ of the com fodder disease should not be toxic to animals 
while still manifesting its presence by specific lesions in green and growing corn, 
and only become toxic when and after the leaves begin to wither and the chlorophyl 
suffers chemical changes, are also questions of a nutritive nature which can only 
be elucidated by the most exact chemical investigations. 

At one time in their existence all these organisms are saprophytic, and again 
they become pathogenically toxic, all of which is determined by the material they 
develop in. 
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Before closing, I desire to say a word in relation to fluid-cultivating media. 
When the study of bacterioli^y first began, these were the only media we bad, 
and it was next to impossible to obtain perfectly pure cultnres for the want of a 
reliable means of isolation. Koch supplied us with this means, but, in doing so, 
led to an altogether too great neglect of fluid media, which has retarded investiga- 
tion to a degree not sufficiently estimated by the majority of the investigators. 

Once it was thought that the only way by which pure cultures could be Inti- 
mately attained was by the isolation method offered by the solid media on plates, 
according to Koch. Now we know that, in the mtgority of cases, if we inoculate 
a susceptible animal with material containing a variety of micro-organism de- 
rived flrom an animal having a specific disease, in general, the germ of the latter 
only will develop; and that, from the specific lesions, we can generally obtain the 
specific germ in a pure condition if we take the necessary precautions. It is sin- 
gular that the lesson of this experimental experience has not made more of an im- 
pression upon investigators. Why is not the same rule applicable to animals or 
individuals afflicted with the natural diseases ? In other words, why not patho- 
logically decide which is the specific lesion in a given disease, and by experience 
discover the period in which it is truly specific, and then make cultures directly 
from it at that time ? This point decided, pure fluid culture can be almost as easily 
and surely obtained in septicsemic diseases as by recourse to solid media. 

In swine-plague, Southern cattle plague, and the cornstalk disease, all septicse- 
mic in character, I have invariably used fluid cultures in connection with the solid 
and with equally successful results as to purity. 

The virus No. 1, to which attention has been called, is now in its one hundred 
and second generation: that is, it has been carried on successfully through about 
one hundred fluid cultures without one single pollution occurring during all that 
time. We must resort to fluid cultures if we will be successful in preventive in- 
oculation, for this procedure is one, as well as virulent inoculation, which depends 
entirely upon the chemical food offered, and only with fluid media can we experi- 
ment in that direction or prepare the way for the chemist (^erms which soon lose 
their virulence on or in solid media retain the same indefinitely in appropriate 
fluid cultures. Starting with a pure culture, there is no more danger of pollution 
in the transference from fluid media to the same than in solid media, if one is 
rapid and dextrous in his manipulations. It is simply a question of strict ster- 
ilization and rapid dexterity which gives satisfactory results in either case. 

Let me again say that it is only from nutritive experimentation with chemical 
fluid media that we can arrive any satisfactory results. 



HOW TO MAKE INOCULATION PRACTICAL. 

Every swine raiser is in earnest in wishing for some means of preventing or cur- 
ing swine-plague. There is no doubt on that question. That a preventive has 
been found in inoculation is a fact so well sustained by hundreds of practical ex- 
periences that to throw doubts on it is to face the flattest contradiction. The ques- 
tion is, can it be made practical, or more practical, for the farmer than it is now? 
It can. The method which has always been used is the subcutaneous (under the 
skin), injection of fluid cultures of the germ of swine-plague obtained from actual 
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outbreaks of the disease, but only from such outbreaks as present a mild and 
slightly fatal character as it rnns through a herd of hogs. The slower the course 
of the disease, the smaller the fatality in a herd, the better suited are such animals 
to obtain the cultures from out of which is made the virus for inoculation. From 
the very first I have always taught that an inoculated hog passes the germs of the 
disease off with its manure, and hence, could resow a place already infected, whichi 
self-evidently, can do no harm. I have always insisted that hogs on places where 
the disease has never existed should not be inoculated for the same reason; that is, 
such places would then become infected. Of course, when the disease is all around 
such a place, on adjoining farms, no sensible man should hesitate about inoculat- 
ing his hogs, but then he must keep it up every year after that, for he has thus 
put his hog-yard into exactly the same condition as if he had had the disease upon 
it in a natural manner. In districts, as in the western part of this state, where no 
disease has ever existed, inoculation should be positively forbidden, and no virus 
will be sent to any one residing in such section, so far as we can inform ourselves 
in the matter. 

The fact that inoculation will certainly sow the yards or pens with the germs of 
the disease has, in the past, been most wrongfully used as an argument against all 
inoculation by the United States Department of Agriculture. They thus endeavor 
to damn and ban its use by every farmer, no matter what the conditions of his 
hog-yards were; no matter if they were so pestiferous that he could not safely 
place swine in his yards. Still he must not inoculate because of this dangerous 
method. Every experienced farmer knows, however, that once infected neither 
inoculation nor anything else can render his premises any more dangerous than 
they are. What then must be the surprise of any one not fully acquainted with 
gyroscopic intellects of the bureau of animal industry when he turns to the re- 
port of the Department of Agriculture, lately issued for the year 1890 and finds the 
government actually recommending the very method it has always bitterly op- 
posed; but more, recommending it to the hog raisers of the country without any 
reserve whatever; without even one word of caution against its use upon places 
where no disease has ever existed. What can farmers think, I again say, when 
they see this method recommended for a wholesale application in a way previously 
condemned as almost criminal, and in a way that we absolutely refuse to counte- 
nance? But this has been and still unfortunately is the way the agricultural de- 
partment treats the fi»rmers of this country. Its stock in trade, the power by 
which it exists, is that the farmers are all idiots and either do not read its reports 
or do not remember the contents of the reports from year to year, and certainly 
never compare them. In the report of 1889, inoculation was condemned and ev- 
ery argument or statement possible, utterly regardless of the truth, was brought 
forward against it. In 1890 we find the method that has been constantly in use in 
Nebraska all over the west, so far as any method has been used, that was so se- 
verely condemned in 1889 (making use of my own objections, which have been 
stated, but Ml to the ground on infected lands) most emphatically recommended, 
as follows: 

"T he method fof subcutaneous ix^ections of culture liquids containing hog- 
cholera bacilli, while fraught with'the possible danger of scattering disease germs 
where they do not originally exist, is nevertheless the simplest and cheapest method 
that can be devised for the vaccination of animals." 
13 
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That is certainly endorsement enough for the method, coming as it does from its 
most bitter opponents. 

The reason I once opposed its general application was that I was then in hopes a 
method absolntely free from any objections conld be found by the isolation of the 
chemical products of the germs and using those products free from germs. I long 
since came to the conclusion that such a method was too complicated and expen- 
sive ever to have any practical value whatever, though as a scientific curiosity I 
think it can be done in a few hogs. Hence, we must have recourse to the *' fluid 
cultures " as the " simplest and cheapest method that can be devised." 

Every intelligent farmer can prepare his own virus and inoculate his own hogs. 
That is what I say. The government says quite the other thing. In its latest at- 
tack on our endeavors to aid the swine dealers of the country, but especially those 
of Nebraska, the government says it *' does not believe that inoculation could be 
safely trusted to the use of the average farmer, or, for that matter, to the average 
veterinarian.'' 

This statement is like the m^oiity of those emanating from the same source, 
absolutely without foundation and valueless. It is contradicted by the actual ex- 
perience of hundreds of farmers who have inoculated their own hogs and are still 
doing it, and have never seen a single case of injury to their hogs. That statement 
is so absurd that it needs no further consideration. I now intend to go farther 
than I ever have, as I am confident in the correctness of my sentiments, and desire 
that the farmers of Nebraska shall learn how to make their own virus. In other 
words, I propose to supply them as fast as they can be instructed with theuninocu- 
lated beef soup bouillion ready for use and the platinum wire to inoculate the soup 
with. Having these things and the syringe and needles on hand, and following 
exactly the directions to be given (instruction will be given at the laboratory to 
those desiring it) inoculation can be made a most practical success and need never 
fail. The best proof of the value of a thing is its simplicity. 

We will assume that Mr. Charles Walker (who knows all about it), one of the 
best known farmers in Nebraska, has the vials of soup and the wire in a glass rod 
on hand and desires to inoculate bis own hogs. What does Mr. Walker do? 

First. He looks around for outbreaks of swine plague and selects the mildest one 
he can find, and above all things avoids one that is killing a large number of hogs 
in the herd and doing it anywhere from one to ten days. The greater the num- 
ber of deaths in a herd and the shorter the period of illness, the more unsuitable 
is an outbreak to obtain virus for inoculation from. Whereas, the smaller the 
number of animals ill, the slower the coarse of the disease in such, the better is 
such an outbreak suited to obtain virus from. 

Second. From the last kind of an outbreak Mr. Walker selects a pig or hog just 
taken ill, and not one that has been sick some time; remember this; the animal to 
be taken must not have been sick long, for the sooner after it is observed to be ill 
the virus is taken the more reliable it will be. Chronic cases are useless (no dead 
ones must be used), and kills it by a rap on the head (not by bleeding). We must 
keep all the blood in the animal. He lets the animal lie until dead and then takes 
a good knife and cuts open the skin from between the jaws along the belly to the 
tail. He then cuts the skin away from the body down both sides, but in the vicin- 
ity of the forelegs cuts away the latter carefully, for if he cuts too deep down, 
where they are attached to the body, he will cut the large blood vessels which en- 
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ter the forelegs and thas bleed the animal, which he does not want to do. He theil 
cats the abdomen open in a straight line from the posterior end of the breast bone 
to the hind legs, bat is carefal not to cat the intestines. With the abdomen or its 
contents he has nothing farther to do, bat he most open it in order to open the 
breast cavity, which he does by catting across all the ribs and mnscles about two 
inches each side of the breast bone, which he then separates from the diaphragm, 
a partition between the chest and abdomen, and lifts off the breast bone and bends 
it back towards the head, thus exposing the contents of the chest, bat especially 
the heart. 

Third. The heart has two main chambers, called ventricles. The one, the left, 
has very thick, solid walls; the other, the right, has thin and flabby walls. He 
twists the heart a little so as to bring this thin side up. He then pats some ab- 
sorbent cotton or a piece of sponge into a tin box and fills it fall of alcohol, which 
he now sets on fire. Naturally, he mast have his hog where the wind does not 
blow, and as no blood need be let oat, it can be done on the kitchen table. After 
lighting his alcohol, Mr. Walker takes a cheap kitchen knife and heats it hot in 
the flame and then barns over the outside surface of the right side of the heart, 
the thin wall. Next he takes a small knife, aud this must have a thin blade, and 
heats that and then cuts and burns a slit through the thin wall of the heart until 
the blood flows out. 

Fourth. How to inoculate the beef soup: It has been said that the laboratory 
wUl supply farmers with this soup in flasks all ready for use, and also with an in- 
oculating wire and syringe. The inoculating rod is made of a piece of platinum 
wire £Eistened into a glass rod. Mr. Walker now passes this glass rod a few times 
through the alcohol flame and heats the wire in its end red hot, then he lets it cool 
a moment and removing the cap from the flask he loosens the glass stopple; then 
he dips the point of the wire, which has a little loop in its end, into the blood in 
the heart through the slit he has cut, and quickly introduces the vnre into the 
soup, putting the stopple in at once. This he repeats three times, removing and 
replacing the stopple each time. He now puts the glass cap on the flask and sets 
it in the kitchen in a safe place for three or four days. Each flask contains soup 
enough for 100 grown hogs. The germs at once begin to multiply and soon the 
previously clear soup becomes clouded and milky, if the germs are in it, which 
will occur in nearly every case. At the end of three or four days it is ready for 
use and should be used as soon as possible; after that, though, it will be good for 
ten days from the time the soup was inoculated. 

Fifth. Remember this: This flrst generation is the best and most reliable Tirns. 
Up to four transfers, made weekly, that is new soup in fresh bottles being inocu- 
lated each week from the flasks previously inoculated, the virus can be depended 
upon, but not later. The flrst generation, however, is the best, and can thus 
always be had by the former, and can be absolutely depended upon to prevent 
swine-plague after thirty days or even less have passed since the hogs were inoc- 
ulated. 

If formers will interest themselves and inoculate in this way we vnll supply 
them with the necessary soup in flasks ready to use, the inoculating wire in the 
glass rod and the necessary syringe and needles, but should either demand that 
they deposit their value with us until returned, or we will sell them the syringe 
and glass at cost. They can then return the empty flasks, when used, and receive 
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freshly filled ones and thus always have the necessary implements on hand to inoc- 
ulate their own hogs, We shall expect that they will send us notice of all the 
hogs they inoculate and of the results, good or had, so that we can publish the 
same. 

If the farmers of a district would select a man to come to Lincoln and spend 
but one day he can be so instructed that he can go home and be able to teach oth- 
ers the whole procedure. This should be done. 

They need not be afraid of injuring their stock, or stunting their growth, and 
we now know there is neither necessity nor danger of doing so when the yims is 
obtained in the manner directed. The whole operation is so simple and easy that 
I feel assured the farmers of the state will take hold of it and demonstrate its 
value to the world and thus boom Nebraska. 

DIBBCTIONS FOB INOCULATING THE HOG. 

First — No hogs or pigs should be inoculated except on premises on which swine- 
plague has prevailed in previous years. 

Second—It is absolutely useles to inoculate swine when already diseased, as in- 
oculation of hogs, like vaccination of children against small-pox, must be done be- 
^re the disease attacks them. 

Third — While the virus and necessary implements will be supplied to any 
&rmer or breeder in Nebraska free of charge, except that such farmer or breeder 
must pay the express charges on the same from Lincoln, and for the return of the 
implements to Lincoln, still any i>erson who neglects to return said implements, or 
is discovered sending virus ordered by him outside the state, will be shut off, and 
in future shut off from the privilege of obtaining virus Irom this laboratory. 

Fourth. In the box will be found a flask containing the rirus, which must be 
used within the limit of time designated. Shake the flask well before nsing^ 
Pourout some of the contents into a clean tea cup or some convenient vessel. 

Fifth — ^With each flask will be found a glass syringe with a cap on the end. 
Unscrew the cap and fill the syringe with hot water and let it stand a few moments^ 
or fill it several times; then screw on one of the accompanying needles and squirt 
out the water; then prove the syringe by filling it through the needle, and after 
squirting the water out fill it with vims from the cup and it is ready for use. Af- 
ter using wash out with hot water, unscrew needle and put the wire in needle 
again, and screw the cap on the syringe. 

Sixth — The dose for pigs three to four weeks old, one-quarter of a syringe; three 
to five months, one-half syringe; old hogs, one syringe, unless otherwise specially 
directed. 

Seventh— How to Handle the Hogs. — Young stock can best be handled by lift- 
ing them by the hind legs and holding them between the knees. Old stock should 
be laid on the side and strongly held. Care mast be taken not to use violence and 
thus lame the pigs. This done, introduce the needle of the syringe through the 
skin of the inside of the hind leg, and then push it, until in along under the skin 
and not down into the flesh; then squirt in the indicated amount of virus, and let 
the hog go. One hundred can be easily done in an hour, with the necessary help 
to catch and hold them. 

Eighth — No change of food is necessary. 

Ninth —The stock cannot be considered to have been inoculated uatil thirty 
days after the operation. 

Tenth — Return the box and implements as soon as possible after using. 

Eleventh— Be sure and fill out the enclosed register. 

Frank S. Billings, M. D., 

Director. 
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CONTINUED EXPERIMENTS IN THE CULTURE OF 
THE SUGAR BEET IN NEBRASKA. 



BY H. H. NICHOLSON, A. M., AND BACHEL LLOYD, PH. D. 



This bnlletin is a report of the results reached in the sugar beet experiments 
during the season of 1890. It is a continuation of Bulletin No. 13, and may be 
considered as a second report of progress. The chief point in last year's work was 
to determine whether or not our Nebraska grown beets were rich enough in sugar 
to make possible a successful beet sugar industry in the state. 

Incidental to this we sought what information we could get in regard to the ton- 
nage yield and cost of production. With this statement of the objects it will be 
seen that the results of the work of last yesa painted to very favorable conclusions. 
We speak thus guardedly in reierence to these results because no one would ex- 
pect to base final conclusions on the facts obtained in one season's work. A further 
need of caution arises from the fact that these beets were raised in a comparatively 
new soil and by persons almost wholly inexperienced in the best methods of cul- 
tivation. 

That we might not seem to base our conclusions on insufficient data, and with 
the hope of avoiding many of the difficulties that met us in our first year's expe- 
rience, it was thought best to repeat, during the season just passed (1890), the same 
work, with the further idea of extending it, if possible, into every county of the 
state, and, at the same time, to so deepen and broaden it that it might include 
many facts touched upon the first year. The campaign as planned for this season 
contemplated: 

First — The establishment of sub-stations at convenient distances on the main 
lines of the Burlington, Union Pacific, and the Elkhom railways. 

Second — Reaching and interesting the best farmers in each county by seeking 
the co-operation of the various county agricultural societies. 

Third — A general co-operation with as many of the individual farmers as possi- 
ble throughout the state, irrespective of locality. 

By these means we expect to bring together a large number of valuable facts 
regarding the points of sugar content, yield, and cost, as well as to add to our 
knowledge of the variations due to the different soils and climatic conditions. 

The location of sub-stations was conditioned on two facts: 

The finding of men of sufficient public spirit to give us the use of plots for 
planting and who would agree to prepare the ground, plant, cultivate, and, in gen- 
eral, take care of the beets according to directions given them. 

The second condition in making locations was the one of accessibility, as it was 
our intention to visit each station at least once a month. 

At the sub-stations we planted four varieties of seed ; each variety in a plot ten 



Digitized by 



Google 



198 NEBRASKA STATE BOARD OF AGRICULTURE. 

feet square and in rows sixteen inches apart. The heets in the rows were to be 
thinned to yarioos distances. We also supplied each sub-station with a standard 
rain gauge and two thermometers, one for the air and the other for the oil tem- 
peratures, together with printed directions for observing the same and blanks for 
reporting tri-daily observations. 

In order to secure the best results from these sub-stations the Experiment Sta- 
tion appointed three field agents from young men who, because of their work in 
the chemical laboratory, had some knowledge of the requirements of the case. 
The duties of these agents were to visit the sub-stations periodically, to see that 
the directions were being carried out in regard to taking observations, cultivating, 
etc. They were also required to report monthly, in writing, to the home station 
the exact condition of affairs at the sub-stations. 

These field agents were also carefully instructed in the methods of taking speci- 
mens of soil for analysis and were directed to take samples from the beet plots at 
each sub-station. The samples were forwarded to the chemical laboratory to be 
analyzed and studied when time permitted. 

Sub-stations were located in accordance with the above mentioned plan at Red 
Cloud, Orleans, Benkleman, McCook, Holdrege, Grant, Elwood, Minden, Hastings, 
Kearney, Lexington, North Platte, Ogalalla, Sidney, Kimball, Crawford, Alliance, 
Thedford, Broken Bow, Ravenna, Norfolk, Neligh, O^Neill, Valentine, and Chadron. 
Besides these, which formed a visiting circuit, we added Grand Island, Schuyler, 
Ashland, Omaha, West Point, and Bancroft, from which more or less regular re- 
ports were received. That we might be certain of reaching in as effective a man- 
ner as possible each county in the state, the following circular was printed and 
mailed in April to the addresses of the secretaries of each county agricultural so- 
ciety, as taken from the last premium list of the State Board of Agriculture: 

'^Deak Sib: During the past year the University has given some attention to 
the question of raising beets in Nebraska for the manufacture of sugar. The re- 
sults of this work are published in Bulletin XIII, Experiment Station, a copy of 
which has been forwarded to your address. 

" We intend to continue the investigations this season, in order to reach definite 
conclusions on several essential points, viz.: average percentage of sugar in beets; 
percentage of substances not sugar; yield; cost; effect of soil, climate, and culti- 
vation on the ratio of sugar to the other substances present. It is also very desir- 
able to obtain accurate records of the temperature of the air and of the soil, 
together with exact measurement of the rainfall. 

" To make this work more complete we desire to have beets of two or three 
varieties raised under our direction in each county in the state. Will you name a 
man who will take seed, plant, and cultivate it according to directions, and report 
results? Seed, fall directions for planting and cultivating, as well as necessary 
apparatus, will be famished by this department. Each station thus established 
will be visited, if possible, at least once during the season." 

Many of these circulars brought prompt responses and assurances of hearty co- 
operation. It was the intention to observe about the same line of investigation in 
these cases as at the sub-stations. It was expected also that some member of the 
station staff would be able to visit each county station at least once during the 
season. It was found later that this would be out of the question, as it required 
all the time to reach the sub -stations and keep up the office and laboratory work. 
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Outside of and beyond the plots provided for by these means, seed was put in 
the hands of about 2,000 farmers, representing all sections of the state. In each 
case full directions were given for cultivating, and answers to a certain line of 
questions earnestly solicited. 

Such in brief was the general plan of the work as we entered upon it this season. 
This plan was carefully ioUowed out in all particulars, except such as were made 
impossible by lack of time or assistance. 

SITE-STATIONS. 

To avoid much useless repetition in describing the work of the season and giv- 
ing the results, the sub-station may be roughly grouped into southern, middle and 
northern districts. 

The southern district includes that portion of the state along the Burlington 
railroad south of the Platte river aud west of Lincoln. 

The middle district comprises that portion of the state north of the Platte river 
adjacent to the main lines of the Union Pacific and Burlington railroads west of 
Grand Island. 

I'he northern district comprises that portion of the state adjacent to the Elk- 
horn railroad and west of Norfolk. 

The following varieties of seed were imported, by the station, direct from the 
growers in France and Germany and used at the sub-stations throughout the state: 
Vilmorin, white improved; Desprez, white improved; Lemaire, white improved; 
and Dippe's Klein Wanzlebener. 

At each of these sub-stations plats ten feet square for each variety^ of seed used 
were prepared by plowing or spading to a depth of ten inches. It was thought 
best not to disturb the ground to a greater depth, because, owing to the previous 
shallow cultivation, it would leave too much raw soil on the surface. 

Southern District. 

Work began in this district early in May. The soil throughout this entire dis- 
trict may be classed as a sandy loam, generally rich and deep and well drained. 
Along the southern branch of the railroad the stations were mostly on first or sec- 
ond river bottoms. Along the northern branch of the road the soils were 
darker and a little heavier and usually on the table-lands. 

The season during March had been cold, with less than the usual amount of 
rainfall; April has been very warm —with one exception, the warmest April for 
twelve years -and with only about one-half the usual amount of rainfall for this 
month, except in the extreme southwestern corner of the state, where the April 
rainfall was about double the normal. 

Seed was planted at all stations in this district between the 7th and 10th of May, 
in drills sixteen inches apart and at the rate of about twenty pounds to the acre. 

At the time of planting the ground was very dry, except in the extreme south- 
western corner of the state. In some places seed was planted in the dry dust. 

The time of germination varied greatly. Where the soil was reasonably moist, 
in the western part of the state, plants appeared in nine days. In some cases, 
though, germination did net take place for a period of thirty days. 

♦The reasons for preparing Buch small plats were, first, the amount of seed to be used was 
limited ; second, in order not to have plats so large tiiat the cultivation should be a burden to 
the farmer who gave the use of the grouud. 
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A statement of the average temperature and rain&ll for the month preceding 
planting, as well as for the growing season, is shown in the following table. The 
figares for 1890 are taken from observations made at sub-stations daring the course 
of the season and from reports of State Weather Service. The normal tempera- 
ture and rainfall is taken from the reports of the State Weather Service: 

TABLE I. 
Meteorological Data for Summer of 1890 (Southern District), 



MONTHI. 


Tbmpuiature F.<> 


Rainfall (Inches). 


Heat 


1800, 


Normal. 


1800. 


Normal. 


UnIT8.» 


iiS5^:::::z:::::::::::::::::::::z:":z:;;::::::::::::::: 


55 

«1 

76.2 

88.1 

74.6 

«7.7 

62.7 


50 

60.8 

73.8 

78.5 

70 

63 

62.4 


1.41 
1.84 
8.84 
2.18 
2.50 
0.06 
0.88 


2.88 
8.82 
4.18 
8.66 
8.02 
2.31 
1.07 


1650 
1801 


June« 

July ^. 


2866 
2546 


August*!.*!*...!!*....... ! ~ 

September. 

October.......... ..~. 


2800 
2031 
1688 






^tml ........M 







18.56 


21.84 


14845 









* Found by multiplying the daily average temperatures by number ot days in each month. 

During the summer and autumn beets were received for analysis from all of the 
stations located in this district. 

In the table below is given the average results from each station. In every case 
the figures represent the average of all the beets sent from the station, excepting 
only those sent from time to time through the season and before maturity, for ex- 
perimental use. 

TABLE n. 
Average of Beeulta from Sub-stations {Southern District.) 



Sub-stations. 



WeiRht— 
Ounces.* 



Sucrose— 
Per Cent. 



Purity. 



Bed Cloud, Webster county.. 

Orleans, Harlan county 

Benkleman, Dundy Couniy. 
McC<x)k, Red Willow county 

Grant, Perkins county 

Elwood, Gosper county 

Hinden, Kearney county 

Hastings, Adams county 

Holdrege, Phelps county 

Ilncolu, Lancaster county..., 



16 
9 
24 
16 
28 
12 
16 

14.5 
12 
17 



18.4 
7.8 
18.2 
16.f 
16 
16.6 
15.5 
14.9 
10.8 
14.4 



75 

64.9 

74 

86 

75 

79.6 

79 

80 

71.6 

83 



15.8 



14.4 



76.8 



* Net, after cleaning and topping. 

As this bulletin is Intended primarily for the farmers of this state, all weights have been 
expressed in pounds and ounces. 

During the seven months from April to October inclusiTe but 13.56 inches of 
rain fell as against 21.48 inches normally. Table I shows also the distribution of 
this rainfall through the season. 

During this period also the temperature was abnormally high, ranging above the 
normal from 0.3° in October to 5° in April, with an average of 3° above the nor- 
mal during the season. 
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The most serious factor in the season in this part of the state was ondonbtedly 
the frequent hot winds during June and July. Their general effect on beet cult- 
ure can be estimated from the tabular statement of results from the sub-stations 
in this district. 

Middle District. 

The soil where the stations were located in this district bears a general similar- 
ity to that in the southern district. In all cases it was a sandy loam, varying from 
a very light and sandy consistency on the Platte river bottoms to the heavier and 
darker soil containing some day on the uplands farther to the north. Previous to 
the planting the season had been much the same as that in the southern district, 
except that the months of March and April had been a little cooler with about 
•one-third the normal rainfall. 

Seed was planted at all the stations in this district between the 13th and 26th 
of May, in drills sixteen inches apart and at the rate of about twenty pounds of 
seed per acre. 

The ground was, in general, in this section in better condition at the time of 
planting than in the southern district. 

The time of germinating here, as in the southern district, varied within very 
wide limits; the shortest period recorded was twelve days, the longest period dur- 
ing which seed germinated at all was twenty-seven days; in some cases seed did 
not germinate at all. 

The rainfall being considerably below the normal and the temperature consider- 
ably above. For a general statement of the average monthly temperature and 
rainfall, see Table III, in which figures for 1890 were taken from observations made 
at the stations and from the reports of the State Weather Service. The figures for 
the normal temperature and rainfall are an average of observations extending 
through a series of years, and are taken from the report of the State Weather 
Service. 

TABLE IIL 



Meteorological Dctlafor Summer of 


1890 {Middle District), 




Months. 


Tempebatuek, F.o 


Rainfall (Inches). 


Heat 


1890. 


Normal. 


1890. 


Normal. 


Units. 


Aprll..« 

Ky 


49.7 
59.1 
71.3 
78.2 
71.3 
62.5 
49.6 


49.0 
58.8 
69.4 
74.6 
71.4 
61.2 
48.6 


2.54 
2.19 
2.18 
1.84 
2.82 
0.78 
1.02 


2.05 
2.70 
2.47 
2.86 
2.81 
1.47 
1.18 


1490 
1832 


Jane 


2189 


July 


2424 


AngMt 

September 


2210 
1876 


October 


1527 






Total 






12.82 


14 V9 


13497 











During the season beets were received from all stations in this district except 
Kearney, Lexington, Sidney, and Alliance. 

Table lY shows the average results from each station, excepting only those beets 
sent in during the earlier part of the season. 
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TABLE IV. 
Average of Beaidts from 8ub-8tation8 {Middle District), 



Sub-stations. 



Weight— 
Ounces.* 



Sucrose— 
Per Cent, 



Purity. 



Kearney, Buffalo county 

Lexington, Dawson county.... 
North Platte, Lincoln county. 

Ogallala, Keith county 

Sidney. Cheyenne county 

Kimball, Kimball county 

AUiance. Box Butte county.. 

Thedfora, Thomaa county 

Broken Bow, Custer county.... 
Kavenna, BuffiEdo county. 



22 
17 

25 

17 
U 
19 



12.5 
14.8 

14.2 

12 

12.9 

14.2 



78 
82 



76.» 
86 



19 



18.7 



82.8 



•Ket, after cleaning and topping. 

Daring the seven months of April to October, inclusive, 12.32 inches of rain fell 
in this district as against 14.99 inches in a normal season. The distribution of this 
rainfall throughout the months, as well as the temperature, can be seen from the 
table. 

At a great many i>oint8 in this district quite severe frosts were reported daring 
the month of May, and the season in general was backward. A general expression 
for the season in this district, during the growing months, would be hot and dry 
with occasional hailstorms, which in many instances badly injured the growing 
beets. 

• Northern District, 

The soil at the stations in the northern section does not vary materially from 
that of the middle and southern sections. 

The season previous to planting — that is, the months of March and April — was 
much the same as for the other sections, except that the temperature was considera* 
bly lower, in fact April in the southern district was as warm as May in the northern. 
The rainfall for these two months was lower than the middle district and about 
the same as that of the southern district. Considerable snow fell in the northwest- 
em part of the state during the month of April. 

Seed was, as a rule, planted between the 20th and 30th of May at the sub-sta- 
tions, though in some cases a second planting was necessary, which was not accom- 
plished until the first of June. Daring the month of May there were several 
heavy frosts, and in general this month in the northwestern part of the state was 
considered unseasonably cold; for this reason, perhaps, seed did not germinate aa 
readily as farther south. Time of germination varied from sixteen to forty days* 
A considerable portion did not germinate at all. 

Table Y, constructed from results obtained at sub-stations, and from Nebraska 
Weather Service, shows the conditions of the temperature and rainfall during the 
growing months. 
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TABLE V. 
Meteorological Data for Summer of 1890 {Northern District). 



Months. 


Temperature, F° 


Rainfall (Inches). 


Heat 




1890. 


Normal. 


1890. 


Normal. 


Units. 


ADFil 


48.6 
o6.2 
68.6 
75.2 
69.1 
60.7 
46.7 


47.6 

66.2 

68 

74.1 

70.2 

60.4 

47.8 


1.51 
1.92 
3.30 
8.11 
1.73 
0.20 
0.60 


2.08 
3.19 
8.09 
2.43 
1.90 
0.84 
1.04 


H58 


fay 

June 


1711 
2055 


July 


2331 


August 

September^ 


2142 
3821 


October 


1447 






Total 






12.27 


14.57 


12965 












Beets were analyzed from each of the stations in this district except Chadron 
Statements of average results are shown in Table YI. 

TABLE VI. 
Average of Results from Substations (Northern District), 



Sub-Btatlons. 



Weight— 
Ounces.* 



Sucrose— 
Per Cent. 



Purity. 



Norfolk, Madison county... 
Nellgh, Antelope county..., 

O'Neill, Holt County 

Long Pine, Brown couuty.. 
Valentine, Cherry county., 

Chadron. Dawes county 

Crawford, Dawes county..., 



23 
20 
14 
9 
12 

21 



15.9 
14 

14.9 
9 
13.6 

15.5 



82 

81 
80 
68 
70 



16.5 



13.8 



7$ 



• Net, after cleaning and topping. 

It will be seen that the season in this district does not vary &r from the normal, 
except in the earlier months, and then the difference was chiefly in the rainfall. 
From April to October, inclusive, 12.27 inches of rain fell as against 14.57 daring 
an average season. 

The fact should not be lost sight of, that though each of these districts included 
portions of the state having great variations in both temperature and rainfall, the 
variations of rainfall here recorded cannot show as wide a variance from the nor- 
mal as actually existed over wide areas. As has been stated, the determining feat- 
ure in outlining these districts was their ease of accessibility by rail, rather than 
their condition of climate. 

By bringing together the average results obtained at the sub-stations in each 
district we have in compact form a statement of what these stations have accom- 
plished over the whole state during the flrst year of their establishment. 
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TABLE VII. 
Statement of Averages from the Different Districts, 



Districts. 



Southern 

Middle 

Northern 

Average for whole state. 



Weight- 
Ounces. 



Sucrose— 
Per Cent. 



16.8 

19 

16.5 



17.1 



14.4 
18.7 
18.8 



13.96 



Purity. 



75.8 
82.8 
76 



78 



In the tables I, III, and Y we have used the term " Heat units"* to bring into 
stronger view another comparison. 

European beet cnltnrists have brought out many interesting and Taluable &cts 
in regard to the meteorological conditions affecting the sugar yield there. While 
it would not be wise for us to accept as final, for our very different conditions of 
soil and climate, results and conclusions reached in Europe, yet it is the part of 
wisdom to follow the guide of European investigators and to learn by their expe- 
rience. 

Among other things, these men have found that it requires, for the full maturity 
of the beet, about 12,*? 30° F. distributed through three months. In Germany, this 
heat is distributed through seven months as follows: April, 1,370; May, 1,840; 
June, 1,980; July, 2,140; August, 2,030; September, 1,840, and Ckstober, l,530.t 

Applying this method of computing amount of heat required for the development 
of the beet, the preceding tables show its distribution through the seven months 
of the past season, in the above mentioned districts. 

The better to compare our climatological temperature factor with that of Europe, 
we have brought together in Table VII the average temperature of the whole state 
and that of Europe expressed in terms of " heat units.'' 

TABLE VIII. 

A comparison of the temperature of Nebraska (average of whole state)j expressed in 
** heat units," with the temperature found by European investigators to be necessary 
for the production of sugar. 



Months. 


Nebraska. 






1890. 


Normal. 


EUBOPK. 


April. 

May 


1588 
1811 
2160 
2438 
2220 
1908 
1586 


1182 
1811 
2112 
2847 
8186 
1846 
1556 


1870 
1840 


June 

July 

August 


1980 
8140 
2090 


September 

October 


1840 
1580 






Total 


18600 


18990 


12780 



* The number of heat units in a month is the product of the daily average of temperature by 
the number of days in the month. 

fBriem Journal des Fabricants de Sucre, October 28, 1878. 
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This shows the comparative high temperature of 1890 and also its distribatioD 
through the season. 

This fact, taken in connection with the very good sugar content (Tables II, IV^ 
YI), is an indication of much promise to the industry. 

Again, the sum of the heat units during an average year in this state differs but 
little from the sum of the heat units required in Europe for sugar production, not- 
withstanding the fact that the months of June, July, and August are much 
warmer with us than there. 

As a compensation for this excess of beat for these months we have a greater 
rainfall during these months than does the beet-growing region of Europe, as will 
be seen from the following rain chart of Nebraska and central Europe: 

RAIN CHART OF NEBRASKA AND CENTRAL EUROPK 
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..'-"'., 

'- 


1 




* 









Nebraska, 

Cambraj, Prance, 0*000 00 
Halle. GEBMANY.«ft^«iL»««» 

As was pointed out last year in Bulletin No. 13, it is not unlikely that this cor- 
relation of temperature and rainfall may prove a more important &ctor in the 
sugar problem than any other with which we have to deal. 
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BEETS FBOM FABMEBS THBOUOHOUT THE STATE. 

Seed, with instructions in regard to cultivation, was furnished all farmers apply- 
ing for it, with the understanding that they should send samples of heets grown 
to the laboratory for analysis and that they would furnish information in regard to 
time of planting, kind of soil, amount and kind of cultiyation, time of harvesting, 
yield, and cost. 

The seasonal drawbacks early discouraged many, but a comparatively large num- 
ber persevered to the end of the season. 

Nearly hve hundred samples of heels were received, representing all parts of the 
state. A map at the end of this pamphlet shows the distribution over the state 
of the beets analyzed during the season. 

The following table gives the results of these analyses, with a condensed state- 
ment of such infoimation about the beets as it was possible to obtain. 
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TABLE IX. 

The colnmn headings are, with few exceptions, self-explanatory. 

Season— The letters "T./' " R.," and **R. D." mean, respectively, temperature, 
rainfall, and rainy days. 

Total Solida— This means the entire amount of solid matter, sugar and other sub- 
stances, in 100 parts of the Juice. 

Sucrose — Under this head is recorded the entire amount of ordinary crystalliza- 
hie sugar in 100 parts of the jnice. 

Glucose^ Amount of non-crystallizable sugar in 100 parts of juice. 

Purity — Percentage of sugar in the whole amount of solid matter in the juice. 
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STATEMENTS OF INDIVIDUAL GROWERS. 

Owing to varions canses it was very difficult to get mnch infonnation in regard 
to the essential questions of cost, yield, and cultivation. 

In order to bring out certain facts we have selected, from the condensed tabular 
statement already given, certain beets, and, in addition to what appears there, we 
give the statement of the growers as communicated in letters sent with the beets. 
By referring to the corresponding number in the table, <me can get at the other 
factors should he wish to consult them. 

Mb. MicHABL O'Connor. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


f>78 




SLouz county. 


32 
9 
14 


20 

23.2 

21 


78.7 


♦Ii79 




Sioax county 

Sioux county 


78.6 


580 




70.9 









♦ These beets were quite badly wilted when they were received for analysis. 

In regard to beets Mr. OTonnor says: ^ The beets were planted about May 25. 
The ground was broken in the fall of 1888, about three inches deep, and remained 
uncultivated until the spring of 1890, when it was plowed eight inches deep. The 
beets were cultivated altogether with a hoe. The yield, which I can only estimate, 
would be about seven tons per acre. The season of 1690 has been unusually dry 
and many crops failed entirely. Beets did exceedingly well." 

Mb. L. a. Ganson. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


406 
407 


Vilmorin 

Vilmorin ....« 


Cheyenne county 

Cheyenne county 


14 
14 


17 
15 


71 
70 











Mr. Ganson says: " Beets were planted about the 8th oi April with a ^ Planet 
Junior seed drill,* in rows about twenty inches apart They were cultivated four 
times during the season with a garden cultivator and hoed twice. Harvested Oc- 
tober 21. The season was extremely dry, so dry that we raised no corn ; yet I have 
a nice lot of beets. I consider them a sure crop. Have raised th^n for twelve 
years for stock food." 

Mb. J. C. Wolf. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent 


Purity. 


418 
419 


Klein Wanzlebener 

Klein Wanzlebener 


Cheyenne county 

PhAVAnnA Annnlv 


9 
11 


18.9 
15 


88 

78 




1 





Mr. Wolf says: ''Seed was planted about June 15; came up all right but did 
not grow any until August 1, when I arranged to have them irrigated from the 
creek; from that date the growth was wonderful, and I have harvested two wagon 



Digitized by 



Google 



COKTINUED EXPERIMENTS IN SUGAR BEET CULTURE. 



237 



loftdfi of beets from four square rods of gronnd. The beets were given ordinary 
coltivationjnst enough to keep the weeds down, and were irrigated twice. They 
were harvested October 20,'' 

Me. J. T. RiVKTT. 



No. 


Variety. 


• Location. > 


Net Weight- 
Ounces. 


Sucrose— 
Per Cen-. 


Purity. 


1^^ 


Desprez 


Calbertson.. 


11 


17 


75 









In regard to beels Mr. Rivett says: *' The soil was a dark loam which had been 
plowed and cropped for four seasons. The preceding crops had been com for one 
year and potatoes for two years, the potatoes immediately preceding the beets. 
Seed was planted May 15, and beets harvested October 1.'^ 







Mb. R. Van Meter. 






« 


No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity . 


400 


No. 1 - 

No > 


Perkins county 


8 
, 12 
8 
9 
12 


18 

21 

21.8 

20 

20.6 


75 


401 


Perkins county 


8' 


402 


No. 3 

No. 4 

No. 5 


Perkins couniy 


83 


403 
401 


Perkins county 

Perkins county 


84 
8U 









Mr. Van Meter states that ** These beels were grown on table-land which had 
been from two to fonr years under cultivation. Seed was planted about the last 
of May. They were hoed twice and cultivated twice with a Planet Junior culti- 
vator." 

Mb. G. W. Fairfield. 



No. 


Variety. 


Location. 


Net WeiKht- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


SV) 


Desnrez ■ 


Scott's Bluff county 


18 
14 
11 
11 


18.6 

15 

14.6 

14.7 


82 


3^7 


Kiein Wanzlebener 


Sv^ott's Bluff couuty 


60 


S58 


Lemaire 


Scott's Bluff couniy 


Id 


859 


Lane's Imperial 


Scott's Bluff county 


84 











Mr. Fairfield writes as follows: "The seed was planted on the 15th of May, in 
a dark, rich, alluvial, bottom soil, somewhat sandy and somewhat tinctured with 
alkali. They were cultivated with a garden cultivator three times during the sea- 
son and irrigated twice. They did not get the attention they should have to pro- 
duce beets of a larger size and better quality. They were harvested on the 15th 
day of October." 

Mb. H. Montgomeby. 



No. 



217 
218 
219 
220 
290 
291 
292 
293 



Variety. 



Vilmorln 

Klein Wanslebener., 

Desprez , 

Vilmorin 

Klein Wanzlebener.. 

Vllmorin 

Florimond Desprez.. 
Florimond Desprez.. 



Location. 



Net Weight— Fucrose— 
Ounces. Per Cent. 



Fnrnas 
Furnas 
Furnas 
Furnas 
Furnas 
Furnas 
Furnas 
Furnas 



county., 
county, 
county., 
county., 
county., 
county, 
county, 
county. 



6 

18 
16 
21 
17 
5 
6 
8 



12.7 

12 

13.5 

12 

16.6 

15 

13.5 

12.9 



Purity. 



F8 
81 
80 
70 
83 
77 
74 
71 
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In regard to caltiyation Mr. Montgomery says: '-I planted from the 5th to the 
7tl^ of May three plats as follows: No. 1, on low creek bottom; No. 2, on second 
bottom; No. 3, on table-land. I did this to determine which location was best. 
On plat No. 1 seed was sown by hand in rows twenty inches apart In plats No. 
2 and No. 3 the rows were sixteen inches apart. I got a good stand in plats No. 2 
and No. 3. In plat No. 1 the soil is gravelly and the seed failed to germinate. 
My beets were thinned to from six to nine inches apart, and have been cultivated 
once a week and kept perfectly clean and the soil loose. I used a McGee wheel 
hoe. They have stood the dry season mnch better than anything else. Com, 
beans, and all vegetables perished for want of rain, while the beets remained per- 
fectly fresh and green. They were harvested October 7. I cannot give exact yield 
per acre, as I had a very irregnlar stand, owing to the dryness of the soil, but I 
•estimate it at about ten tons per acre. 

Mb. G. W. Bushong. 



No. 


Variety. 


Location. 


Net Weight- 
OuDcei^. 


Sucrose— 
Per Cent. 


Purity. 


€18 
619 


- 


Dandy county....... 

Dundy county 

Dundy County 


36 
28 
26 
16 


13.2 
1S.6 
13 
13.2 


69 

78 


6^ 




73 


6?1 




Dundy county 


70 









Mr. Bushong writes that his soil is a dark, sandy loam that was first broken three 
years ago and had produced one crop of sod-corn and two crops of potatoes. The 
ground was plowed ten inches deep and thoroughly harrowed. Beets were planted 
May 15, in rows eighteen inches apart. They were hoed once and afterwards cul- 
tivated the same as corn. His estimated yield is thirty tons per acre. 







Me. Benjamin Bibd. 








No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


589 


Klein Wanzlebener 


Banner county 


IS 


20 


81 











Mr. Bird writes: " These are the first beets I ever raised, and if my method of cul- 
tivation is worth anything to the public I cheerfully give it. In the start I will 
say that the beets were grown upon high prairie, the buffalo-grass sod having been 
turned two years prior to the cultivation of the beets. I planted seed on the 12th 
^ay of May, in rows twenty inches apart. My ground was well pulverized to the 
depth of eight inches. I planted in small furrows three inches deep, covering to 
3 depth of one inch. As soon as the plants were up I chopped the sur&ce of the 
ground very fine with a hoe to kill any weeds that were coming up. When the 
beets had four leaves I thinned them to a distance of from six to eight inches apart, 
and pulled all weeds from the little furrows in which they were growing. In about 
ten days I hoed the surface between the rows, after this I used a small cultivator 
to keep the ground well pulverized. The beets began growing very rapidly, and I 
hoed the rows, pulling the dirt well around the beets. I raised 16| tons per acre.'' 
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BXPEKSB OF RAISING. 

One day with teainj>reparii]g the ground » 92.(X) 

One day planting. ; 1.00 

Two days' hoeinff.. 2.00 

One day cultiyatlng ........'. 1.00 

Two days' gathering with two men. 4.00 

fiieecL..... •.•••.•••.•.......•... ..................M... •.••...•.....«•...•....•••.••••••...••..*..•.......•.>•.•..**•. ....M*. .«•... «..••• .oo 

Total „ .$10.80 

Mb. Clark Ebickbaum. 



Na 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


586 

587 





Banner coimty 

Bunuer county 


18 


16.4 
17 


83 
82 









Mr. Erickbanm writes: *' My beets were raised in the valley of Pumpkin creek. 
The soil is a gravelly loam, which had been cropped for three seasons. Seed was 
planted the 10th of May. They were hoed twice and harvested in the middle of 
October. We had no rain from June until after the beets were harvested. They 
looked very fresh and thrifty during the summer, even after all other crops had 
been killed by the drought" 

Mb. E. S. Nbsbitt. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Ceut. 


Purity. 


611 




Dawes county 


86 
84 
82 
27 
24 
k6 
26 


17 

12.9 

12 

18 

13.8 

18 

18 


76 


61? 





Dawes c< unty 


78 


618 


Dtwes county 

I'awes county 


75 


614 




68 


615 




Dawes county 


74 


616 





Dawes county 


80 


617 


Dawes county 


79 



Mr. Nesbitt says that * * the soil was a dark, rich, sandy loam and had been in con- 
stant cultivation since 1860, being one of the first pieces broken in the vicinity. 
It had produced wheat, com, oats, potatoes, and vegetables. The season was the 
driest I have seen here in nine years' residence. Seed was planted June 8. The 
plants were simply hoed three times— no other cultivation — and were harvested 
October 29. They withstood the season better than anything else upon the place. 

Mb. a. H Bemis. 



No. 



668 

669 
670 
571 



Variety. 



Nonpareil ..... 

Nonpareil 

Nonpareil 

Nonpareil ..... 



Location. 



Net Weight— Sucrose— T»„-if-, 
Ounces. Per Cent. *^""^y- 



Reward county. 
Seward county. 
Seward county. 
S J ward county. 



8 
6 
11 
13 



16.4 
15.1 
12.1 
II 



74 



78 
64 



Mr. Bemis writes: "Seed was planted about the 10th of June, on bottom land, 
in rows about seventeen inches apart. When the plants were up they were 
thinned to a distance of four inches. Owing to the dry season I had a very small 
stand. I raised five acres of beets for Grand Island. Had about seven tons to the 
acre. They graded about 14 per cent sugar. I find that they are an excellent food 
for stock and shall raise them next year for that purpose.'* 
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Mb. J. F. Blaink. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Por Cent. 


Purity. 


814 


Lemalre 

De»priz 

Klein Wanzlebeiier 


Fillmore comity 


21 
16 
11 


13.6 
12.7 
13.5 


75 


3?0 


Fillmore county 


70 


871 


Fillmore county 


73 









*' We have had a very dry season and the beet seed was received a little late. I 
have not nursed them, bat simply planted in good gronnd and gave them only sncb 
care as a good farmer should give a staple crop, as that is the standard by which 
they must be tried. Can give no estimate of cost of raising or yield per acre, as I 
had but a small plat and the work was done at odd spells. I can say that I can 
raise a good crop of beets in a poor com year." 

Mb. Isaiah Alley. 



No. 


Variety. 


Location. 


Net Weight- 
Ounce.*. 


Per Cent 


Purity. 


SRI 





Jeffcfrsoii county 


32 
14 
14 


IS 
13 
16 


78 


SK? 


Jefferson county 


70 


888 




Jefferson county 


82 











'*Seed was sown the 15th of April, in rows thirty inches apart, in rich, black, 
sandy loam, with a loose subsoil. When plants first came up, I used a steel rake 
to destroy the weeds; after two weeks, cultivated with a hand cultivator and a 
hand hoe until crop matured. The season was very hot and dry. No rain at all 
fell during the month of July, which caused the beets to be small. The Desprez 
grew the largest and ran down the deepest into the soil and were the best shape.'' 

Mb. J. Stockdalb. 



No. 


Variety. 


Location. 


Net WelRht- 
Ouncos. 


Sucrose— 
Per Cent 


Purity. 


^\4 




Saunders county... 


18 
12 


16 
17 


78 


f>15 


* * 


Saunders couniy 


76 











Mr. Stockdale writes: " My soil is very sandy; a dark sand on the surface and 
eighteen indies below a white sand. This land had been cropped to com for sev- 
eral years, and for four years previous to using it for beets it was sowed to blue 
grass. I plowed the blue grass under the fall previous to planting and harrowed 
the sod thoroughly. In the spring I plowed and harrowed the ground again. The 
25th of May I planted the beets in rows eighteen inches apart, and when up, 
thinned to six inches in the row. I cultivated with the hoe three times. I cannot 
estimate the cost of cultivation) as I did the work at odd times. The season was 
very dry, especially this plat of ground, which sloped to the south and east. My 
beets did better than anything else I planted, except, perhaps, sweet potatoes- 
They were harvested about the middle of October." 
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Mb. W. B. Eabl. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent 


Purity. 


487 





Holt oouiitv ^.... 


8 

8 

85 

17 


12 
13.5 
15 
16 


74 


488 


Holt county 


88 


489 


' 


Holt county , 


81 


490 





Holt county 


81 









Mr. W. B. Earl writes as follows: " The land was first broken in the summer of 
1886 and planted to corn in 1887; in 1888 it was planted to onions; in 1889 it was 
planted to a variety of small vegetables. Beets were planted the 27th of May. 
After they were np, were cnltivated and weeds hoed out June 14. They were 
thinned by selecting the largest in the bunch and cutting the rest off just below 
the surface of the ground with a knife. They were cultivated again in July, and 
harvested about October 30. The season was all that could be desired, except about 
two weeks in the latter part of July or the first part of August, which was a little 
too dry for corn to fill good. The beets seemed to grow just the same.'' 

Mb. Duanb Bbown. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


463 





Wasliington county 


19 


16.4 


84 









Mr. Brown says: " The beets sent you were raised in a light sandy loam made 
by the action of the Missouri river, the bed of which was located on that point 
fifteen years ago. This land had raised com previous to this crop and was plowed, 
thoroughly harrowed, and marked out in rows thirty inches apart. Seed was sown 
the 20th of May; got a good stand; plants coming up in about a week. Soon after 
they were up we had a heavy, washing rain which covered up about one-half of 
them. I thinned what remained to a distance of from six to eight inches apart and 
worked with a hoe once a Week until the plants pretty well covered the ground. 
The beets were as little affected by the hard season as any crop we had. I can 
safely say that with a full stand there would have been at least twenty-four tons 
to the acre." 

Mb. Ubiah Bbuneb. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


?nl 


Florimond Desprez 


Cuming county 


90 
20 
IS 
8 


9.9 
13.1 
14 
11.5 


63 


?fi?. 


Klein Wanzlebener. 


Cuming county 


78 


9^ 


Klein Wanzlebener 


Cuming county 


82 


46? 


Klein Wanzlebener. 


Cuming county 


76 









Mr. Bruner writes: * * Seeds were planted about May 20. The soil is a rich, sandy 
loam; manured heavily last year with ordinary stable manure; not manured this 
year." 

16 
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Mb. Geoboe D. Edgbton. 






No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose — 
Per Cent. 


Purity. 


«?? 




Creighton 


24 
16 


16 
19 


79 


<??S 




Creighton 


79 











Mr. Edgeton writes: "Beets were raised in a black, sandy loam in which com 
had been previously raised. The ground had been under cultivation for sixteen 
years. Beets were planted May 16, and received ordinary cultivation. I estimate 
the yield at twenty tons per acre. They were harvested the middle of September. 
The season was dry. Beets stood the drought better than other crops. '* 

G. H. RODGEBS. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose- 
Per Cent. 


Purity. 


Rl? 


Lemaire 


Keya Paha county.^ 

Keya Paha county 


18 
16 

14 


15 
18 
14 


79 


BIS 


Klein Wanzleben.... .'... 

Desprez 


78 


814 


Keya Paha county 


71 









Mr. Rodgers writes as follows: ^* Beets were sown the 15th day of May. Some of 
these came up in eight days; all of them in ten days. When they had been up 
from five to seven days there was a very heavy rain that buried very nearly all of 
these, so that I did not get a very good stand. The rows were sixteen inches apart. 
Was hoed once in June, twice in July, and once in August, just deep enough to cut 
the weeds off under the surface of the ground. Beets were harvested the 15th day 
of October. The soil in which they were grown is ablack, sandy loam with a clay 
subsoil, on the highest table-land in the county. It is known as ** salt-grass land." 
This land has been under cultivation six years, growing wheat, com, oats, onions, 
and potatoes. We had heavy rains in May and the first of June ; after that only one 
light shower in July and one in August. I cannot see that the beets showed any 
effects of the dry weather. They kept green and growing all the time. Other 
crops showed the effects of the drought very much." 

Mb. Geobgb J. Cubby. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Surcose— 
Per Cent. 


Purity. 


411 


No. 2 


Rock county 

Rock county 


20 
12 
12 
20 
9 
8 
15 


13.5 

15.3 

14.1 

1« 

16 

17 

90 


76 


41? 


Defprez 

Desprez 


80 


413 


Rock county... 


75 


414 


Lemaire 


Rock county 


85 


41f> 


Licniaire 


Rock county 


75 


416 


Klein Wanzlebener.. 


Rock county.M 


80 


417 


Klein Wanzlebener 


Rock county.......... 


88 



Mr. Curry writes in regard to his beets: **The soil was a dark, sandy loam, 
sloping to the south ; good com ground, neither high nor low, just middle; covered 
with a light coating of stable manure and plowed to a depth of six Inches. The 
beets were planted May 26. After they were up, were thinned to a distance of 
from five to eight inches apart and cultivated with a horse cultivator and hoed 
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three times. Were harvested October 30. Can give no estimation of yield or cost. 
The season was exceedingly dry, less water in the ground than in the last six years. 
Beets stood the drought better than any other crop.'' 



Mb. a. H. Gals. 



No. 



478 
479 
480 



Variety. 



Klein Wanzlebener. 
Klein Wanslebener., 
Klein WanxUbener. 



LocaUty. 



Rockcounty^.* 
Roek county.... 
Bock eoun^.. 



Net Weight- 
Ounces. 






Sucrose— 
Per Cent 



18 
15 
14.8 



Purity. 



78 
81 

78 



In sending his beets Mr. Gale sends the following in regard to cultivation: '^The 
floil was sandy, with a magnesia subsoil which was very hard, and when dry al- 
most impossible for roots to penetrate. This season this subsoil was like an adobe 
brick. Under this hard stratum was plenty of. moisture, but on the surface soil 
above it there was hardly any. During August to September the surface soil was 
like an ash heap. Beets were planted May 20 and harvested October 20. No fer- 
tilizer was used." 



Mb. H. B. Wilson. 



No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent. 


Purity. 


282 


Lemaire I.. 

Vilmorin 

Klein Wanslebener 


Adams county 

Adams connty. .......,.,- 


8 

22 
12 


14.2 
17.8 
18.8 


81 
82 


?84 


Adams county 


76 









Mr. Wilson writes: ** Beets sent you were all planted May 6 with a seed drill; 
were hoed with wheel and hand hoe before thinning; after thinning were hoed 
twice with wheel hoe, and once with hand hoe, and cultivated once with horse 
cultivator. There were no weeds left to interfere with the crop. The season was 
very dry, only one rain, and that a light one after the beets came up. The soil is 
a common black loam and was plowed the previous autumn. Yield was smalL'' 





_ 


Mb. L. G. Babcock. 








No. 


Variety. 


Location. 


Net Weight- 
Ounces. 


Sucrose— 
Per Cent.' 


Purity. 


488 


No.l 

No. 8 

No. 8. 


Antelope county... 


21 
IS 
28 


18 
16 
14 


81 


489 


Antelope county 


85 


440 


Antelope county.. 


77 









Mr. Babcock says in regard to cultivation: " Seed was planted May 10, in a black 
loam with a clay subsoil. They were hoed once. The rest of the work was done 
with a plow. Harvested November 6. Yield, sixteen tons per acre. Cost of 
raising, per acre, $10. We did not have any rain from the 21st of June until the 
^th of Angust. Drought affected the beets the least of any crop we had." 
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Mb. C. E. Ward. 



No. 



Variety. 



Location. 



Net Weight- 
Ounces. 



Sucrose— 
Per Gent 



Purity. 



218 
214 
215 
216 



Lemaire 

De»prez. 

Besprez 

Klein WaLzIebeuer, 



Thayer county 

Thayer county 

Thayer county 

Thayer county 



22 
16 
10 
17 



12 
12 
13.5 
10.5 



6» 
78 
80 
63 



Mr. Ward says: " I planted, May 10, three acres in a deep, black loam with clay 
subsoil. After coming np they were thoroughly harrowed and cnltivated, and 
thinned to distance of from six to eight inches. All work done by hand. Har- 
vested October 20. Cost to raise, $15.75 per acre. Yield, eight tons per acre. 
These beets were sent to the factory at Grand Island, at a cost of eighty cents per 
ton freight. Price received at factory, $3.20. The season was veiy dry, which 
greatly reduced the tonnage yield.'' 





Mb. Charles J. Nelson. 






No. 


Var.ety. 


Location. 


Net Weighl- 
uunces. 


Sucrose— 
Per Cent. 


Purity. 


470 


No. 5 


Dawson county 

Dawson county 

Dawson county............ 

Dawson county........... 

Dawson county 

Dawson county 


12 
15 
11 
9 
12 
12 
15 


14.4 

U 

15.8 

14.1 

16 

18.5 

12 


81 


471 


No. 1 


74 


47? 


No. 2 


81 


478 


No. 8 


76^ 


474 




85 


47^ 


No. 4 

Dosprea .^ 


78 


476 


Dawson county » 


74 



" Seed was planted the 17th of May, daring very dry weather. After beets 
were up they were thinned to a distance of six to eight inches and were cnltivated 
with horse-hoe and harrow. I cnltivated them twice and hoed them once. The 
season was very dry. The last of June we had a terrible hail storm; after that 
time it was very hot and diy until beets were harvested, the 30th of October. 
Yield, fifteen tons per acre. Cost of cultivation, I should think about $10 per 
acre. The beets stood the drought better than any other crop." 

These statements of the beet growers show very clearly what and how much, or 
better, how little, cultivation beets received. What is of much more value to the 
future of the industry is the tacit admission running through those statements 
that beets'did not receive the careful and thorough cultivation that all admitted 
was necessary. 

Another important statement that is characteristic of these letters, and to which 
we invite particular attention, is that the beets were the least affected by the ad- 
verse season of any crop raised. In this is an important argument for the diversi- 
fication of &rm crops. Here is a crop that is almost certain in a season that is de- 
structive to ordinary grains and grasses. A man who, this season, has a few acres 
of beets has that which will enable him to carry his stock through the winter even 
if his other crops have been almost total failures. 

BEST VARIETIES. 
While no positive conclusion can be drawn as yet as to which of the varieties 
used will do the best in this state, or in any particular part of this state, yet it is 
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^f mach interest to see how the different varieties compare with each other in 
sugar-content and parity. For this purpose we have placed in tahular form the 
Average in weight, sngar, and parity of the four principal varieties used for the 
threedistricts into which we divide the state. 

Tables of Averages in Net Weighty Sucrose^ and Purity of the Principal Varieties of 

Beets Grown in 1890, 



Vabiety. 



Southern District. 



I 



5§ 
to 

55 



Middle District. 



i 

to 
_^ 



Northern District. ' 






6 S 

Si 



Klein Wanzlebener. 

YUmorin 

Deeprez 

Lemaire 



17 
14.2 
17 
14.7 



13 
13.8 
18.5 
13.4 



80 
79 



79.8 



15.4 
18 
17.7 
11.5 



18.5 
15.1 
18.4 
14 



15 
16 
13 
15 



15.4 
11.5 
13.7 
14.8 



8(1 
75 
74 
76.5 



15.7 



18.8 



80.2 



14.4 



14 



80 



14.7 



14.6 



76.4 



Considering only the three factors of weight, sacrose, and parity, the Klein 
Wanzlehener and Desprez have given the best average results for the season. In 
the northern district the Klein Wanzlebener, with the average net weight of 15 
ounces and' average sucrose percentage of 16.4, average parity of 80 per cent, has 
been the best variety this season. 

In the middle district Yilmorin has had an average net weight of 14 ounces, 
4sacrose percentage of 16.1 per cent, and a parity of 82 per cent. 

In the southern district the Desprez has been the best variety raised, with an 
average net weight of 17 ounces, sucrose 13.6 per cent, the purity 83 per cent. 

It should be remembered that the season in the northern district was at least 
two weeks shorter than that in the other districts; that the season in the middle 
•district varied in its meteorological conditions the least of any from the normal, 
while the southern district had the longest, and, comparatively speaking, the most 
Abnormal season. 

The following table, giving ths average number of rainy days in the months from 
April to November inclusive, is here inserted to give the reader a fair idea of how 
our rainfall is distributed in time. The figures are furnished by the Nebraska Vol- 
anteer Weather Service: 
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TABLE X. 
Showing the Number of Rainy Days in the Moniha from April to November Inclusive^ 



Digitized by 



Google 



CONTINUED EXPERIMENTS IN SUGAR BEET CULTURE. 247 



INSECT ENEMIES. 

Early in the season reports from the field agents and others gave warning that 
in some places destructive insects had begnn work on the beets. As there are sev- 
eral kinds of insects that are destructive to these roots, it seemed the proper time 
to begin to study their habits and to learn the best means of meeting or warding 
off their attacks. 

The growers at the sub-stations, and our field agents especially , were early in- 
structed to keep careful watch and note all insects feeding on the roots or the 
leaves of the beets. They were told to search at different times in the day and in 
the evening for these insects and when found to note the conditions under which 
they were found and to send the insects to Mr. Lawrence Bruner, station entomol- 
ogist, for study and identification. 

Mr. Bruner makes the following report in regard to insects found to be most in- 
jurious during last season, accompanied by suggestions as to means to be taken to 
protect the beets against them : 

THE GARDEN WEB-WORM. 
{Eurycreon ranialis Guen.) 

One of the most, if not the most, destructive of our beet insects up to the pres- 
ent time has been the one shown in Fig. 1 . It is known by the name of the Garden 
Web- worm, from the fact that it spins a web while feeding; and "Garden,'' because 
it is a garden frequenter rather than a field inhabitant. Systematically it belongs 
to the family of moths which bear the name of Pyraliddd, the members of which are 
all more or less injurious. It has been quite thoroughly treated in Professor Riley's 
annual report to the Commissioner of Agriculture for the year 1885, pp. 265-270. 
I will therefore quote quite largely from that source. 

In referring to the distribution of this insect that author writes as follows: 
^^Eurycreon ranteUia is quite a wide-spread species, occurring all over the United 
States. It has been captured in South America, and the original description of 
the species was from a specimen from Montevideo. It is also a very variable 
species, and has been variously described under the n&mea of erinisalis, by Walker; 
of communis, by Grote, and of oceidenidliSy by Packard." 

DESCEIPTIVE. 

**The moth (Fig. 1, /) has an aver^ 
age expanse of 18mm. The general 
color is either orange or reddish-yellow, 
inclining to buff, or more commonly a 
lighter or darker shade of gray, hav- 
ing, in certain lights, either a copperish 
or greenish reflection very similar to 
that on the well known Cotton Worm 
Moth (Aletia xylina). The character- 
PiG. l.-Garden Web-worTc^un^creon ranialU) : ^*^« markings, as shown in the figure, 




<^ - O- 



a, larva; d, pupa;/, moth— all slightly enlarged, are the darker reuiform and orbicular 
®^* spots, with a paler shade between th em ; 
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two irregular transverse pale lines, generally relieved by darker shade, most in- 
tense posteriorily on the anterior line and basally or interiorily on the posterior 
line. The terminal space may be either paler or darker than the ground color. 
The markings are very variable, however, dark specimens {ranid/is) having them 
all well defined, paler specimens (communis) less so, while in others (crinisalis) the 
anterior line and inner portion of posterior line may be lacking.'' 

** The larva * * * is also somewhat variable in color, being either pale or 
dark-yellow or even greenish-yellow. It is marked with rather distinct jet-black 
piliferous spots, as illustrated in the figure. The piliferous spots are also more or 
less distinctly relieved by a pale border. 

^* The pupa is of the normal brown color and characterized by the tip of the 
body having two prominences, each furnished with three stout, short pines.'' 

Although this insect is known to extend over a remarkably large area, its inju- 
ries have thus £eu: been confined to the region betw een the Missouri river and the 
"Bocky mountains; nor has it been observed here to any great extent— at least, 
north of the Platte river. This area is, however, quite liable to be increased with 
the general cultivation of the soil in the beet belt. 

FOOD-PLANTS. 

Like many of our more ii\jurions insect pests the " Garden Web- worm " is quite 
a general feeder. It is especially one that will need our watchful care if we hope to 
keep it within bounds, for it is one of the very few species that is a genuine weed- 
feeder. In fact, it is more partial to some of the weeds than it is to cultivated 
plants. 

Professor Riley speaks of the food habits of this insect as follows in the report 
already referred to: ** There is no question but that the preferred food of this spe- 
cies is the foliage of plants of the genus Amarantus, called in different parts of the 
conntry Amaranth, Pig-weed, and Careless weed. This was very noticeable in our 
observations of 1873, and its next preference seemed to be Purslane. Professor Snow 
also mentions Lamb's Quarter (also called '* Pig- weed " CJienopodium), as a favor- 
ite food-plant. Prof. G. E. Bessey, writing from Lincoln, Nebraska, August 11, 
mentioned an unusual abundance of these larvae upon AmararUuaretroflexua and A, 
hlitoidea. Another correspondent mentions finding them the present year (1885) 
upon the common Cockleburr (Xanthium strumarium), bnt this was probably due 
to their excessive abundance and want of proper food. This, also, is probably the 
case with the common Burdock (Lappa) y which is mentioned by another corre- 
spondent. Professor Popenoe mentions, among the weeds injured, Amaraniua alha, 
Chenapodium albums AmJtnma trijida^ Apocynum cannabinum^ and Grindelia squar- 
roaa. He also mentions the fact that they injured a bed of scarlet verbenas." 

The following are the cultivated plants that it has been observed to feed upon: 
Con, cotton, cabbage, cucumber, castor beans, melon, squash, pea, beans, red clover, 
alsike, alfalfa, pumpkin, sweet potato, Irish xK)tato, egg plant, tomato, orchard 
grass, timothy, meadow oat grass, millet, flax, tobacco, sugar cane, lettuce, onions, 
and beets, besides others. Thus it will be seen that the insect is a more general 
feeder than might be at first supposed. In fact it appears to be able to feed on al- 
most anything. 
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HABITS AND NATURAL HISTOBY. 

Under this beading, Professor Kiley, whom I have already quoted largely, says: 
'** The full natural history of the species has not yet heen made out. The eggs 
liave not been described, the method of hibernation is not positively known, and 
the number of annual generations has not been carefully determined.'' 

The insect is evidently a many-brooded species, since indications point to at 
least three or four sets of moths during the spring, summer, and fall. The larva 
is a web-maker, and always spins as it goes and constructs a sort of retreat in which 
it remains during the day-time at rest. It is described by Professor Popenoe in 
the second quarterly report for 1880 of the Kansas State Board of Agriculture. He 
«ays : "The following points in its history are the partial result of my study of 
the insect. Although I made careful search for the egg, I failed to discover it in 
situ, but it is without doubt deposited on the lower side of a leaf, or low down 
4imong the bases of a cluster of leaves, as newly hatched larvae are found in both 
these situations, from which they soon wander to other parts of the plant. As 
49oon as it (the larva) begins to move about it begins to spin the web, and this in- 
creased in extent as the movements of the larva is extended. It is very active in 
all stages of growth as a larva, and springs aside quickly when touched, some- 
times throwing itself into a coil, but more often running rapidly away. At least 
in early life the larva, when thrown off a leaf, will hang by a thread of silk. In 
-case a single leaf is of sufficient size, as in the sweet potato, a well-grown larva is 
generally found on the upper side in a shelter formed by drawing partly together 
the edge of the leaf by the silk of its web. In this shelter it is generally found at 
rejst during the day, hanging by its feet, back downward, to the lower surface of 
the Web. In other plants several leaves may be drawn together for a place of con- • 
cealment. If, indeed, the larvae are not partially gregarious, they are at least not 
-disturbed by proximity to each other, as several may be found at times in a com- 
mon web, although I believe this is exceptional. As they are forced to move to 
new parts of the plant for fresh food their webs are extended until finally the en- 
tire plant is covered. The young larvae devour only the surface and substance of 
the leaf on the side where they are, leaving the veins and the opposite epidermis 
untouched, producing a "skeleton " leaf. As they grow older, however, they de- 
vour all portions of the leaf, and often eat also the petioles and tender stems. 
Opportunity has not been given to determine the exact length of the larval life of 
this insect, but, judging from observations made, this cannot greatly exceed a week. 
Parties living in the region where the insect was present in great numbers give 
ten days as the length of the time in which the chief destruction was accom- 
plished.'' 

Although I have never paid personal attention to this insect, it is learned from 
the records of others that, when full grown, the larva spin§ for itself a delicate 
43ilken cocoon among the debris on the ground at the base of its food-plant, and 
transforms to the pupa or chrysalis stage. It remains in this last form from one 
to two weeks. 

NATUBAL ENEMIES. 

Like all other injurious insects, this one is quite certain to have its insect ene- 
mies, both parasitic and predaceous. Some of the ground beetlesi like those 
illustrated in Figs. 2, 3, and 4, feed upon the larvae, while » Tachina fly has been 
bred from them in Kansas by Professor Popenoe. 
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Where the insect attacks the beet, and where the tops are not inetnded to be fed 
to stock, the best remedy will be the use ot one or the other of the arsenical 




Fio. 2.—Calo8oma ccUidum : a, the beetle ; b, the larva. [After Riley.] 
sprays so often recommended for the destruction of other insect pests. These are^ 
composed of Mther London Purple or Paris green in the proportion of 1 pound to- 



FiG. Z.—Harpalu8 caliginoaus. [After Riley,! Fig. i—Po^imachua eUmgatus. [After Riley.] 
200 gallons of water, and applied with a sprinkler or force pump, the latter being 
the best. 

THE PALE-COLORED FLEA-BEETLE. 
{Systena blanda.) 
This small pale-coloi'ed flea-beetle, which is shown>. 
in the accompanying illustration (Fig. 5), appears to 
be the most destructive of all the flea-beetles that 
are known to attack the beet. It has a rather wide 
range over the United States. It is found in the 
New England states, and thence westward to the 
Dakotas, from which latter point it is exceedingly 
common southward and westward to California and 
Arizona. 

It is very variable in its color, as well as in its 
sculpturing, some specimens being almost black, 
while others are nearly yellowish-white, the color of 
the vittae or stripes of the elytra. The insect also 
varies greatly in the amount and manner of its punc- 
tuation, from specimens in which this is deep and 
Fig. s.-The Pale Flea-beetle <^»'*se to others that are almost smooth and glossy. 
(SysUna blanda). [Original.] Its mode of attack is very similar to that of sev* 
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eral others of oar smaller flea-beetles, t. e., it gnaws the leaves ftill of holes npoxi> 
either the upper or lower side. This is done in the beet bj the insect eating away 
the oater parenchyma of the leaf, not reaching quite through, and thereby leaving 
the plant with a blister-like appearance similar to those afiected by one of the dis-^ 
eases known as Leap-spot or Leaf-blight. 

POOD-PLANTS. 

In addition to the beet this Systena has been taken while feeding upon the vari- 
ous species of the Amarantos, Chenopodinm, Purslane, and white clover. In the 
latter it gnaws holes clear through the leaves instead of only part way. It also- 
feeds sparingly upon the Cruciferse. 

BBMEDIES. 

Under the head of remedies against this flea-beetle can be mentioned the kerosene 

emulsion, and the arsenical sprays. The former has been tried by several of our 

correspondents with apparently good results. One of them, at least, wrote that the 

kerosene emulsion worked perfectly, and tliat none of the beetles were to be seen the 

next day. If the emnlsion did not kill them, it at least drove them away, which 

is nearly as good. If the insects continue to appear and to attack the plants after 

the application of the emulsion, and it is not intended to use the tops for stock 

food, the arsenical spray will be effectual in their removal. No parasites were 

observed to atlack this beetle, nor was it found among the insects contained in the 

stomachs of birds which have been examined here at the station to ascertain their 

food-habits. This does not, however, prove that it is not eaten by the feathered 

tribe. 

OTHER FLEA-BEETLES. 

In addition to the flea-beetle just mentioned there have been several others taken, 
while feeding upon the leaves of beets, and of course can be treated here. All of 
these have similar habits to those of the one just described above, but they vary 
somewhat in their size and appearance. Several of these are shown in Figs. 6, 7,. 
and 8. 



Pig. 6.— The Triangle Plea- Pig. 7.— Striped Plea-beetle (PhyOotrda Fig. S.-^PhyUotreta 
beetle (Diaonycha triangu- vkUcOa): a, larva ; b, beetle. [After cUbionica. [After 

laris). [Original.] Riley.] Riley.] 

The remedies suggested for tseniata will also apply to them, should they show a 
tendency to forsake their more natural food-plants, the various species of Ama- 
rantus and Chenopodium, for the b^t, or if they come in greater number than usual. 
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BLISTER-BEETLES. 
Qalte promiDent among the insects that destroy the beet here in the west are 
several species of moderately large soft-bodied beetles that are popularly known 
as blister-beetles. Fonr of these insects are shown in Figs. 9 to 12. As a role 
they are quite partial in their food habits to the various kinds of plants belonging 
to the pulse family (Leguminoaa), Nevertheless a number of them have the 
habit of forsaking these for a large variety of other plants, and especially do they 
appear to relish garden plants. 



Fig. 9.— The One-colored BHster-beetle Fig. 10.— The Striped Blister-beetle {Epi- 

{Macrobatia unicolor), [Original.] catUa viUata). [Original.] 

Like other insects that occur over a rather wide scope of country, and that must 
necessarily be subjected to great variations of climate, altitude, and abundance or 
lack of the proper food supply during their period of development, these insects 
vary greatly in size as well as in color among the different individuals of the same 
Species. Some of them being fully double the size of others. 

As a rule, these blister-beetles are gregarious in their habits; and feed in com- 
pany — sometimes by the thousands. When they gather upon any i»articular plant 
or plants they are not long in finishing such portions of it as they can devour. 
Juicy plants are special favorites of theirs at times, while at other times these are 
passed by and they seem to prefer just the opposite qualities in their food-plants — 
just as they are in their comings and goings, so they are in the selection of what 
they subsist upon as mature insects. They come and go mysteriously, sometimes 
only as a few stragglers, but more frequently in large swarms. One year they pre- 
fer one food-plant, and another year another; so that they will include most of our 
common plants in their bill of fare inside of a dozen years. 

While these insects are both interesting and somewhat of a mystery to us as 
beetles, they are much more so in their prejiaratory stages. In treating our 
common gray species (EptcatUa cinerea) as a tree defoliator, some space was de- 
voted to in the discussion of its early life-history along with that of other species. 
Since we will always be more or less troubled by these insects as beet pests I will 
repeat what I wrote there.* 

« Bulletin No. 14 of the Agrlcnltiiral Experiment Station of Nebraska, pp. 112-114. 
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*' These blister-beetles are among our most interestlDg forms of insect life, both 
as regards their life-histories and their economic importance; and it is quite diffi- 
cult for ns to decide whether their existence is really more of a benefit than a 
detriment to as, or vice versa. They appear during the months of Jane and Jaly^ 
and are both diamal and nocturnal in their habits. Prof. G. V. Riley, who has 
been our most energetic American entomologist in working out the life-histories of 
insects of economic importance, published an account of the life-histories of the 
present and two other species of the same genus, on i»ages 297 to 302 of the First 
Report of the United States Entomological Commission. In that work he shows 
how the eggs are laid, hatch, and the young larvffi, which at first are very active, 
search for locust or grasshopper eggs upon which they feed. The life-history of 
these little triungulins, as they are called, is an interesting one, as portrayed by 
that author, but not more so than are the succeeding stages through which the 
same insect must pass before it can issue into the world as a full-grown blister- 
beetle. Were it not for the lack of space I would quote the author's paper en- 
tire. Those who would like to read the account for information can do so by 
referring to the above named report. In writing the report that I did for the 
United States Entomological Commission during the summers of 1880-1 in the 
northwest the following language was used : * 

*^' Until quite recently the larval habits of our various blister-beetles were 
but little understood. Since the researches of the commission, however, the pre- 
paratory stages of many insects which had hitherto been shrouded in mystery have 
been ascertained for the first time. Among these were those of quite a number of 
MeloidsB. It has been ascertained that they feed upon the eggs of the locusts, 
and especially those of C spretus (the Migratory Locust). This, then, accounts for 
the great numbers of these insects that are found in all the leading locust areaa of 
the west and northwest, especially in the latter district Riley has shown in the 
report for 1878 and 1879 f the peculiar and interesting feature possessed by the 
young of some of these insects, of protracting development of one, two, or even more, 
years, thereby supplying a new means for the continuation of the species that is 
dependent upon the uncertainties for its continuation among the living. 

'* * I have noticed a great number of species of these insects both in Montana and 
Colorado. In Montana they were mostly partial to the Leguminosss-Lupinus, Ab' 
tragaluBy etc. — some of which, in certain localities, were covered with these beetles, 
and denuded of their foliage, thus furnishing an example of an insect that in its 
preparatory stages is ];>arasitic on another, and that after maturing lives upon a 
plant not eaten by the insect on which it was a parasite. In this way, then, the 
parasitic beetle is not only insured of perpetuating its kind through its capability 
of lying dormant in its imperfect stages for an indefinite time if the necessary 
amount of food is absent, but also through its choice of food, in its perfect state, 
since it lives upon that which the locust discards.' " 

REMEDIES. 

Considering the usefulness of these insects in their larval stage, and their erratic 
nature as beetles, it is a question in my mind whether or not it would be a wise 

* Report United States Entomological Commission, Vol. Ill, p. 41. [1883.] 
t Report United States Entomological Commission, Vol. II, p. 260 ; also American Entomolo- 
gist, Vol. Ill, p. 196, 
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thing for us to be too hasty in their destruction. Even should they appear in 
large numbers and direct their attention to onr beets, would it not be the wisest plan 
'torathei drive them away than to kill them ? They are very prolific breeders, it is 
true, and a very few of the beetles will furnish enough eggs for a vast army of the 
beneficial larvae. If we have j ust had a * * grasshopper y ear, " or there is a probability 
>of our having one, my advice would be to spare as many of the beetles as possible, at 
leastuntilafber the majority of their eggs had been deposited. The numbers of 
these beetles is regulated by the amount of food available for the larvae and not 
that of the mature insects. Neither birds nor domestic fowls relish them; nor is 
it a safe plan for persons with soft or tender hands to gather and crush the beetles 
•between their fingers, for, like the ** Spanish Fly," these insects are also ** blister " 
makers when handled. If it becomes absolutely necessary that some remedy be ap- 
plied in order to save the beets from destruction, and the insects cannot be driven 
away by repeatedly beating them oflf, they can be readily collected in pans or other 
receptacles containing a little kerosene or hot water. The plants can also be 
sprayed with either London Purple or Paris Green in the proportion of four ounces 
'to the barrel of water. 



iFiG. 11.— The Spotted Blister-beetle (^pteauto Fio. 12.-- The Black Blister-beetle (Epieauta 
macukUa). [Original.] pennaylvcmica). [Original.] 

Thus £ftr, in our studies of beet insects, seven difierent species of these blister- 
^etles have been taken on that plant. Of these, Fig. 12 represents the Black Blis- 
"ter-beetle {EpicatUa pennsylvanica), which is always common on blossoms of the 
golden rod in late summer and fall. It also is a very frequent enemy of the Tumble 
and Pig weeds in our fields and gardens. Fig. 11 represents the Spotted Blister- 
beetle, which is ash-gray and mottled with black. This insect is very partial to the 
Lamb^s-Qaarter or White Pig-weed {G henopodium aJbum)^ and also to the different 
species of Atriplex. It also occars on the Grease- wood of the western plains. Fig. 
9, the One-colored Blister-beetle {McusroboHs unieolor), also a clover insect, is very 
-common in eastern Nebraska. It is grayish-brown in color. Fig. 10 represents 
what is perhaps our most injurious species of these insects, viz., the Striped Blister- 
beetle, which is a yellowish-brown and black. This one is a very destructive po- 
itato and tomato pest, and it also feeds quite greedily upon all of the Nightshade 
^amily. Besides these, it has been found to attack the Arrow-leaved water lily 
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{Arum undulata) here in Nebraska, and sometimes entirely devours the leaf and 
4stem. The Gray Blister-beetle {Epieauta cinerea) also occars njpon the beet, but 
less frequently than the ones just mentioned. 

TRUE BUGS. 
Some of the true ** bugs," i e., representatives of the order Hemiptera, to which 
belong the Squash-bug, Bed-bug, and others, are among the most noted enemies 
of the sugar and other varieties of beets. There are at least a half dozen differ- 
-ent kinds of these bugs that have turned their attentions from the weeds upon 
which they feed to the more promising beet as a steady diet. Four of these bugs 
are shown in figures 13 to 16 inclusive. All three of these have at various times 
been mistaken for the much dreaded Chinch-bug, and perhaps for good reasons, 
too. Like the insect for which they have been mistaken, they very frequently 
become very numerous and congregate upon various plants in the field and garden. 
The various weeds have been and now are their characteristic food-plants; but the 
beet is so closely related to some of these that it is equally attacked by them. 



Fig. 18.— Large-eyed Ground-bug Fig. 14.— Gray Plant-bug {PUsma 

(Oeocfnia buliata), enlarged. cinerea). [After Riley.] 

[Original.] 

The one shown in Fig. 13, the Purslane or Large-eyed Ground-bug, as we will 
•call it, is known as Qeocoris btUlata to the entomologist. It is a very common in- 
:sect in all parts of the region to the eastward of the Rocky mountains and w^st of 
the l^issouri river. It is especially fond of the Purslane weed, but is by no means 
•confined to this plant for food, since it also occurs on Amarantos, Polygonum, 
Chenopodinm, the *' stink '' grass, and several other weeds; besides these it fre- 
-quently attacks grape vines and small trees in early spring where the weeds 
are slow in starting. The Piesma cinerea ^ shown in Fig. 14, has similar food habits 
but is more partial to the different species of Amarantus (Pig-weeds, Tumble-weeds, 
•etc.) than to the Polygonums and grasses. In fact it seldom touches these latter. 
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nor does it often attack trees, vines, or shrabs. When the beet is in question, they 
meet on equal terms, A third bug is illustrated at Fig. 16, and is known a» 



Fig. 15.— Tarnlah Plaut-bug {Ly- 
gus pratensia). [After Riley.] 



FiQ. 16.— False Chinch-bug {Ny- 
tins anguutatus); mature iu- 
sect, enlarged. [After Riley.] 



NysiuB angustatus. This last named bug is more partial to the various cruciferous 
plants, but also feeds upon the beet. 

The ordinary Chinch-bug has also been taken quite often in beet patches, and 
upon the tops, which they were claimed to have injured. 

BBMBBISS. 

The most practical and lasting remedy against these bugs is the destruction of 
their natural food-plants, the different kinds of weeds referred to above. By doing 
this the insects will never have an opportunity of increasing in ii^jurious numbers. 
The weeds that are allowed to grow on neglected fields after midsummer are th& 
means of increasing all three of these species. Climate, too, has much influence 
on these insects; for with them, as with the Chinch-bug, wet weather is a disaster^ 
while dry weather is a boon. 

When present in numbers the kerosene emulsion, so often recommended as a 
remedy against certain insects, is moderately successful. 



Fig. 17.— Garden Leaf- 
hopper {AgcMa sic- 
cifolia) — enlarged. 
[Original.] 



LEAF-HOPPERS. 
Next in abundance, and perhaps in destrnctiveness, are 
several species of small insects with sucking mouth-parts. 
These are to be distinguished from the preceding by their 
structure and by their powers of jumping or hopping. 
These little insects are at once recogn4zed by reference to 
Fig. 17, which represents our commonest leaf-hopper in the 
garden, where it devotes itself to the various ** Pig-weeds " 
and " Tumble-weeds," which it infests. Its name is Agalia 
mccifolia. While it likes the above named weeds, it also 
seems to think that the sugar beet is worthy of being added 
to its bill of fare. This insect is gray, plainly mottled with 
light brown as shown in the illustration. It is about one- 
tenth of an inch in length, or as long as the line shown at 
the side of the figure. Six different ones of these leaf-hop- 
pers were taken on the beet during the past summer. 
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BEMEDY. 

When very nameroas thes^ leaf-hoppers can be treated with kerosene emulsion. 
The London pnrple and Paris green remedies will not reach them, since they take 
their nourishment from the inside of the leaf through their beaks. 

CUT-WORMS. 
It is needless f<^r me to tell the farmers of Nebraska that cut-worms are among 
our most dreaded insect pests, for everybody who has tried to raise com, or garden 
crops of any description, for several years in succession has had experiences of his 




Fig. 18.— Dark- sided Cut- worm {Agrotia mesaoria): 
larva; 6, moth. [After Riley.] 



a> 



own concerning their powers of destruction. Several of these cut- worms are shown 
along with the moths of which they are the young in Figs. 18 to 21. 

Some of the different kinds of these "worms" were caught in the very act of 
cutting off small beet plants during the months of May and June at various points 
whiitn the state. 




Fig. 19.— The Granulated Cut- worm (Agrotia annexa): a, 
lATva; /, pupa; h, moth. [After Riley.] 



Fig. 20.- 
tia maleflda); 
Riley.] 



The Shagreened Cut-worm (Agro- 
-^^— - larva; /, moth. [After 



It is not necessary for me to state that the name " cut- worm " embraces the nu- 
merous species of caterpillars that have the habit of concealing themselves during 
the day-time, either beneath some object lying on the ground, or by directly bury- 
ing themselves just below the surface, and coming forth after night to feed upon 
various kinds of vegetation. Many of them confine their 
attacks to garden products and other low succulent plants, 
but others are known to climb up the trunks of trees, grape 
vines, and a variety of the taller kinds of vegetation be- 
longing to garden, vineyard, and orchard, where they 
cause great havoc by eating the buds and tender leaves in 
early spring. Cut- worms are the young of a certain group 
of " Owlet " moths, which are also nocturnal in their hab- 




FiG. 21.--The W-marked 
Cui-worm (AgroHa dan- 
deatina) — larva. [After 
Riley.] 
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its. Both the larvae and mature iDsects are, as a rule, inconspicuoas in color, being 
usoally dull gray, brown, or black, or have these colors combined. 

There are upward of three hundred distinct species of cut- worms found within the 
limits of the United States; and perhaps fully one-third that number occur within 
. our state. While the term is a general one for the caterpillars of moths belonging 
to several allied genera, we will confine ourselves in the present article to the genus 
Agrcti9 — a name that signifies rustic, or belonging to the fields — a sort of " granger '' 
as it were ! It is the members of this particular genus that are most fieimiliar in 
Nebraska, and are to be dreaded on account of their depredations on crops of al^ 
kinds. 

These cut-worms are moderately large, fleshy worms tapering gently towards 
both ends. When full grown they average from one and one-fourth to one and 
one-half inches in length, are dull yellowish-white or gray, sometimes inclined to 
greenish, and clouded and striped or variously marked with dull black or smoky 
brown ; sometimes, though rarely, with deep black and pure white. Qne of these 
worms (Agratis dandeatina) is figured herewith (Fig. 21), the illustration showing 
it as curled, a position taken by them when disturbed. This species is about an 
average in size — some species being larger and others smaller than this. 

BEMBDIES. 

It is a rather a difficult matter to name any single or even two or three remedies 
that will apply to all cut- worm depredations. Before the various species had been 
separately studied, it was and even now is supposed by many that what is true 
of one is also true of all species of cut- worms. The different kinds appear at dif. 
ferent seasons, and work in different ways, hence must be fought in various ways. 
In the garden many of the worms can be taken by supplying artificial hiding 
places for them in the form of blocks, chips, or boards, which can be examined 
each morning and the worms crushed. Digging about hills of corn, stalks of cab- 
bage, and tomatoes, and other plants showing recent disturbance, will usually 
result in the finding of the culprit. Cones of tar-iiaper set about plants will act 
as safeguards against their attacks, provided the i»aper projects an inch above 
ground. Salt is also said to be repulsive to the worms. This latter mode of fight- 
ing injurious insects is not to be too highly recommended, since salt is also more or 
less detrimental to the growth of many kinds of vegetation. 

The very best remedy that has thus far been suggested and tried against cut- 
worms is the use of poisonous grasses, cabbage leaves, or clover. This is done by 
taking these substances and tying them into loose bunches and then sprinkling them 
with a solution of Paris green or London purple, say a tablespoonfnl to a bucket of 
water. Then in the evening scatter these poisoned baits over the field between the 
rows of beets, cabbage, etc. The worms will be attracted to them, 
eat and die. These baits should be renewed several times at 
intervals of two to four days, according to the state of the weather 
and the abundance of the worms. 

All of these cut- worms are attacked by several kinds of para- 
sites, both hymenopterous and dipterous. They are also devoured 
by a number of predaceous beetles, while birds of many kinds are 

Fig. gL—Tachlna especially fond of them. One of these dipterous parasites is shown 
or Flesh Fly. . %_. Jl r *- 

m Fig. 22. 
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The various insects figured and described in the foregoing page are all leaf eat- 
ers, and feed wholly upon the foliage of the beets, and other plants attacked, or 
upon those portions above ground. There are also*a few kinds that have been 
observed to attack the root, or that portion in the ground. Among these certain 
«pecies known as 

WIRE-WORMS. 

are quite prominent in some portions of the state, 
where they occasionally do considerable injury to the 
beet as well as a number of other cultivated and wild 
plants. These "wire- worms" are the young of the 
various kinds of *' Click-beetles" or "Snapping- 
beetles" so common everywhere, and that are per- 
fectly familiar to eveiy boy. One of these " snap- 
ping-beetles " is shown in the accompanying illustra- 
tion — (Fig. 23, 6). The larva or "worm" on the 
right hand side represents one of the ^* wire- worms," 
and probably of the same species as the beetle {Mel- 
anotua communis). These wire-worms are rather 
^ ^ hard, smooth, cylindrical larvss of a light brownish- 

yellow or straw-color. They live, as a rule, in the 
ground, where they feed upon the roots of various 
plants. In the case of the beet, they sometimes 
bore into the root, or they eat away the small fibrous rootlets, and in that manner 
<cause the plant to shrivel up and die. Wire-worms are said to be rather long- 
lived, some of them remaining in that stage for several years. 



Pig. 23.— The common Snapping- 
beetle {Mekmofut communis): a, 
larva; b, beetle. [Original.] 



BEMEDIES. 



As yet no satisfactory remedy has been discovered for the destruction of wire- 
worms on a large scale. But, since they seem to be most abundant on new land, 
or on such fields as have been in grasses for a few years, they will never be among 
the species of insects that do the greatest amount of injury to the beet crop. 
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CULTIVATION. 

Soil, climate, and cultivation are factors of equal importance in the culture of 
the sugar beet. 

In respect to the first two, nature has here left but little to be desired. That 
the beet grower may be enabled to make the condition that is left wholly with himr 
equal to the others in value, the following pages, giving the results of the best 
experience of European fiirmers, have been pi^pared by Mr. H. £. L. Horton, of 
this station, who has had considerable experience in beet growing and with beet 
growers, both in this country and in Europe. 

PRELIMINARY. 

Tillage gives a porous soil, which allows of circulation of air and moisture, two 
very important factors, and secures to the i»articles of plant food an equal distri- 
bution through the layer of soil worked. 

On every hand we see the utmost care taken in preparing a homogeneous mellow 
seed-bed when a crop of importance is to be raised. Air must come to thd seed 
and plant, else it will rot and die; moisture and warmth it must have, and then as 
it starts growing the soil must be mellow and present no obstacle to the rootlets. 

The natural tendency of the root is to grow downward, and it does not bore its 
way, but pushes through the interstices between the earth particles. The beet 
has a large root system, and when it is well developed it is a safeguard against 
drought. 

Who does not know that trees and plants tend to a symmetrical form in their 
growth, and how every obstacle interferes and distorts? This is equally true with 
roots. 

Tillage comes in and reduces to a minimum the disturbing influences. 

From the handling of thousands of beets at Grand Island, I have been able to 
identify stunted and many legged beets with a shallow and poor tillage. 

The depth of the homogeneous mellow soil-bed is of great importance, for the 
deeper it is the longer and better will the roots be, and the easier will they tak& 
moisture and plant food from the soil, and more than this, the root will have a 
symmetrical form. 

And we must not stop content with a good seed-bed when we desire good beets, 
but we must follow up the subsequent cultui'e assiduously. 

To make the point clearer than is possible with words we beg to call especial 
attention to the accompanying plates. 
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The first plate represents beets of white Silesian variety grown on good soil and 
with proper care and plenty of cultivation. The beets are of good form and show 
good characteristics, and would be sought after by factory. 
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The second plate represents beets of white Silesian variety grown on same smi 
from same kind of seed, bnt without proper care and with insufficient cnltivatiea. 
They have no good characteristics, and are dreaded by factory, and are only fit for 
forage purposes. 
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SURFACE PLOWING. 

The deepening and stirring up of the soil is to be accomplished little by little, 
and only in case where the snbsoil and surface soil differ very slightly in character 
is the deepening and stirring to be done at one time. 



The surface plowing should be to a depth of from six to eight inches, and^is to 
precede the work with the subsoil plow. Many Nebraska farmers plow too shal- 
low, some instances of 2 to 3 inches being observed. 




SUBSOIL PLOWING. 

The stirring up of the subsoil i^ done by means of so-called snbsoil plow, which 
stirs the subsoil without mixing it with the surface soil. Subsoiling follows sur- 
face plowing or may be done at same time with surface plowing by subsoil attach- 
ment to ordinary plow, with line of draught properly adjusted. 

Cuts were furnished through kindness of Fuller i& Johnson Manufacturing Company, Madi- 
son, Wisconsin, and Moline Plow Company, Moline, Illinois. 
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The valae of subsoil plowing is too well known to need any discussion, but it 
will be interesting to have an example of its efficiency. In the instance of a Mr. 
Wilson, cited by Professor Storer, the difference in yield of two-tiled drained 
fields plowed 8 inches and 18 inches are given: 





TUENIPS. 


Potatoes. 


Baeley. 


Plowed to 8 inches - 


Tons. CwL 

20 7 
26 17 


Tons. OwL 

6 14} 

7 9i 


Bush, gfj.^^ 
fO 28 


Plowed to 18 inches^..... 


70 36i 






Difference.. « 


6 10 


151 


10 8i 



In instances on German beet farms where the stirring of soil is to the depth of 
sixteen inches, an increase of two to four tons was obtained. 

The farmer must be very careful in use of subsoil plow, for there is great risk 
of puddling when the plow is used at an improper time. It may be that the sur- 
face soil is ready to plow to good advantage, while the subsoil is too wet. 




When to use the subsoil plow is a vexed question. The most natural time would 
seem to be the early autumn, but in this the farmer must be guided by his own 
judgment and experience. 

HARROWING. 

The rough furrows turned up in the autumn have weathered during the winter 
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months and in the following spring the process of harrowing reduces the lamps 
and prepares a smooth seed-bed. The time to harrow is when the soil is so far 
dried that it crambles readily, and when this point is reached the harrowing should 
be proceeded with to the leaving undone of all other farm work, if necessary, for 
the time during which the soil harrows well is quickly over. Has the soil dried, 
then a large amount of work will be necessary to bring it into any kind of condi- 
tion and it will never be what it could have been had the farmer watched care- 
fully for the proper moment. 

The angle iron or steel pipe lever harrow of Moline Plow Company will answer 
the purpose of the German zigzag and rhomboidal harrows even better than they. 



Immediately following the last rolljlng the seed is to be planted. The purpose 
of rolling is to bring moisture from the lower soil layers to the surface and aid in 
the germination of the seed. When we pat down down the earth over a hill of 
corn we have in view the same end. 

Rolling is the common European practice and should become more general in 
this country. Care should be taken, however, that the ground be not rolled too 
hard. 

F. H. King, in the Seventh Annual Report of the Wisconsin Agricultural Ex- 
periment Station, has recently brought the subject before the farmers of his state. 
He found that for oats, 41 per cent andll per cent; for peas, 35.7 per cent; for 
barley, 10.3 per cent, greater germination on rolled than unrolled soil. 

PLANTING. 

There are two methods of planting — in hills as with com, or continuous drilling 
as with wheat. In ca^^e planting in hills is decided upon, then the drill used must 
have a plate adapted to the purpose. If continuous drilling is decided upon, then 
a drill like that used in drilling wheat and oats is to be used. 

If the first^method is used, then the beets are planted in hills; if the second is 
the one used, then the hills are to be made by cutting out of the continuous row 
— (cut away the beets in the row, leaving small bunches every four, six, eight, or 
ten inches as the soil is rich or poor) . 

Where small plots are cultivated, a hand hoe with a sharp blade about five or 
six inches wide is to be used in cutting out the extra beet plants. Where large 
plots are cultivated, a horse hoe with cutting knives properly adjusted is run across 
the rows at right angles and hills made in this way. 

Which of the two methods of planting will be used by the beet growers will de- 
pend on circumstances. Both methods have advantages as well as disadvantages 
and we will advise on this subject in a later bulletin. 

By continuous drilling the danger from crust formation is very much lessened, 
for where a large number of plants come through the ground at one time the crust 
is more easily broken than by single plants. 

When continuous drilling is the method it is easier to have the plants in the 
right places, which is a weighty consideration. 

The time for thinning out must be more carefully looked after in this method, 
for the plants are so near together that they readily suffer from delay. 
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The amount qf seed used per acre in the first method averages from twenty to 
twenty-five pounds, in the other method from thirty to thirty-five ponnds. One 
must not be sparing in the ose of seed, ibr a good stand is of the greatest impor- 
tance. 



A word regarding the seed drills to be had in the market. Last year the Planet 
Jr. No. 2, manofactored by S. L. Allen & Ck>., of Philadelphia, gave satisfiustion, 
and it can be recommended for planting small plots. Where large plots are to be 
planted, then we mast use the large horse drill which drills four rows at one time. 
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At present we are not in a position to recommend any of the large horse drills^ 
but will do so in a later bnlletin. 

When we come to planting we have another very important subject to speak 
about. The yield and quality of the harvest depends on the time of planting, the 
distance between the rows and hills, and the depth of planting. 

TIME OF PLANTING. 

Desprez gives the following as the result of his experience as regards time of 
planting in a year having a late spring: 



Time op Planting. 



Yield pee Acre. 



Percentage 
Sugar. 



Sugar 
Pea Acre. 



May 6.... 
ICay 21.. 



Tons. 
20 



Lbt. 



12.90 
12.50 



Lbs. 
5764 
6174 



We can see at a glance what a difference of two weeks made in the final harvest. 

That we may have the subject before us in a series of carefully conducted ex- 
periments we can do no better than to quote the result of Marek made in east 
Ru8sia: 



Date op Planting. 


a 
1 

si 


1 

•s 

1r 


i 


1879. 
Mav 8 


612.8 

655.2 

658.4 

560.8 
8^4.8 
268.6 
248.6 
224.0 

859 
524 
580 
461 
530 
284 
213 
196 

259 
501 

238 
291 
308 
262 
78 


12.4S 

12.21 
11.10 
11.68 
11.63 
12.45 
12.49 
10.54 

10.86 
11.61 
11.74 
12.58 
12.79 
13.30 
12.64 
12.49 

18.32 
14.41 

13.89 
13.94 
12.53 
12.04 
12.62 


10 7 


May 15 


10.4 


May 22 


8.7 


May 29 


9 7 


June lii!!.!!!.'.'....!!. /..!!....".".!."!...!!!!"!!!!!!!!. !!....!..*!.'!"^^ 


9.6 
lu 9 


June 19 

June 29 


10 4 
8.3 


1880. 
April 16 


9.3 


April 26. 


9.9 
9.9 


May 10. 


11.1 


May 25. 


11. 1 


June 5 


11.3 


June 15 


10.7 


1881. 
April 27. 


10.1 
11.6 


May 5. J. 


12.1 


May IB. 


11.1 


May 26 


12.6 


June 5. 


9.5 


June 15 


9.6 


June 26 


9.7 







Inspection of this table shows that the largest yields were obtained from seeds 
planted at the beginning of the middle springtime, and it is noticeable how the 
yield from seed planted earlier and later than this time falls of. 

It has been often observed that the early planted beets are the best; they get a 
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start which helps them in dry weather. Frosts are less to be feared than too late 
planting. 

We are not in position to give good advice applicable to the Nebraska season for 
planting, bat we can say, in general, that the time of planting may be early (mid- 
dle to end of April), medinm early (beginning of May to Jane), and late (first to 
middle of Jane). Planting in the middle springtime shows the best and is to be 
recommended. 

It is to be borne in mind that the seed is to be planted in soil warm enough to 
allow of plants coming through in from six to eight days. Cold, wet soils will 
require twelve to fourteen days, and should the plants not show well in this time, 
plowing under is to be advised. 

There is another factor in this question, namely, when we have late ripe beets or 
early ripe beets. This must be taken into consideration. 

DEPTH OF PLANTING SEED. 

The depth of planting should be as shallow as possible, because the danger from 
insufficient covering is less than from having seed too deep. As result of careful 
experiments | inch gives most complete germination; but long practice gives f to 
li inches as being the best depth, and we can recommend this depth. It will be 
of interest and very instructive to give a set of experiments showing the influence 
of depth on germination and consequent good stand. 



Seed planted 

a. No. of plants coining up. 

b. No. of plants coming up. 



% in. deep 
59 
49 



13?im. deep 
44 
40 



2 in. deep 
80 
23 



33^ in. deep 
4 
2 



4% in. de«p 


1 



At this point a few words must be said on the necessity of a porous soil free from 
any crust. 

When a crust is formed after planting it is to be broken by using a ringed roller 
or a light harrow with teeth set for smoothing. The angle iron or steel pipe lever 
harrow of Moline Plow Company will answer this purpose. In using the harrow 
it is advisable to cross-harrow, and with proper kind of implement no one need 
fear disturbing the seed. By such a breaking of the surface the air comes in con- 
tact with the seed and assists the germination and growth materially. 

If at this point, having worked with all care, the plants do not come up, or com- 
ing up do poorly, then the seed in the ground is to be examined for insects, and if 
they have caused the mischief new seed is to be planted. The ground is to be pre- 
pared for the second planting by breaking to a medinm depth, harrowing well and 
rolling. 

To show the injurious effect of crust on the germination of seed, and of course 
the subsequent stand, the following experiments will be of use: 



CoNDrrioN OF thb Soil. 


Number of 
days before 
first plant 
appeared. 


Number 


OF Plants Aftkb 


Eight 
days. 


Twelve 
days. 


Sixteen 
days. 


Surface soil covered with coating of mud 3-16 in. 
deep 


6 
6 
4.6 


12 
11 
20 


16 

15 
26 


19 


Surfrice soil covered with coating of clay 3>16 in. 

de"p 

Burlace of soil stirred to depth of l)i in. every three 

days 


17 
27 
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DISTANCE BETWEEN ROWS AND HILLS. 

It is customary to have the rows sixteen to eighteen inches apart, and from what 
we know at present, increasing this distance is to be discouraged. On the distance 
between hills or plants depends a great deal, for we have it in our power to influ- 
ence the quantity and quality of the harvest at will. Where the soil is rich the 
distance between the plants may be placed at seven inches, which will give twelve 
plants to the square meter (practically square yard) ; where the soil is poor, then 
ten inches between the beets is to be advised, which will give ten plants to the 
square meter. 

To see just what influence the distance of planting has on the harvest, we can do 
no better than quote Ladureau, and also Marek. 

Ladureau planted plots with distance between the rows 16} inches, and the dis- 
tance between the beets 6 H-10 in., 11 13-16 in., 13 6-8 in., 15f in., 19 11-16 in., and 
with following results: 



Distance between beets., 

Yield per acre — 

Per cent sugrar in beet.... 
Per cent water in beet... 



6 8-10 in. 
T. Cwt. 



11.62 
85.F5 



11 13-16 in. 



T. 
30 



Cwt. 
1098 



11.21 
85.85 



13 6-8 in. 



Cwt. 
293 



10.48 
86.74 



15% in. 



Cwt. 
1934 



10.61 
86.44 



19 11-16 in. 
Cwt. 



T. 
23 



8.97 
87.28 



The largest yield and largest sugar content is obtained when distance between 
beets approximates ten inches, and decreases steadily as we increase the distance. 

The experiments of Marek shows very clearly how the sugar content and purity is 
influenced by the distance between the beets, and as the farmer is paid for his beets 
according to the sugar content and purity, a study of these flgures will be very 
useful. 



When the space given beet Is 
Percentage sus^ar in beet... 

Non-8Ugarin beet 

(Indication of purity.) 



1100 qcm. 
7.5^ 
4.028 


1000 qcm. 
7.792 
3.779 


930 qcm. 
7.4^4 
3.909 


800 qcm. 
8.990 
3.533 


700 qcm. 
9.888 
3.112 


600 qcm. 
9.:284 
3.239 



500 qcm. 
11.442 
2.748 



Where the distance between the beets is only a few inches, as represented in 
column eight, then the sugar content is greatest and the non-sugar the lowest; 
when the distance between the beets is considerable, as in column two, then the 
sugar content is lowest and the non-sugar highest. 

The farmer must plan his work so he can plant the seed the day following the 
preparation of the seed-bed. Preparing the seed-bed, and then delaying the plant- 
ing three or four days, or even a week, is not to be thought of 

THINNING OUT. 

There are two methods of planting — drilling continuously as with wheat, or in 
hills as in case of corn. In either case we have finally a bunch of four or five 
small plants which must be thinned out, leaving one in the hill. 

Thinning out is usually the work of boys from ten to sixteen years of age, who 
can stand the long continued stooping better than a man. 

This work must proceed using both hands, one hand (the left one) holding the 
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best appearing plant, while the right hand by a slow, sideward and npward move* 
ment remoTes the less thrifty appearing and throws them in a pile between the 
rows, and in no case on the small beet plants. Before releasing the plant held by 
the left hand, the right hand is to be used in gathering and pressing the soil around 
it. The thinning oat follows the second hoeing, for at this point the beet plants 
begin to grow very strongly. In general early thinning is the best, too late thinn- 
ing out making difference of from two to three and one-half tons per acre in favor 
of the early thinned plots. 

Thinning out at too early stage is to be avoided, for added to the mechanical 
difficulty of thinning it is also difficult to make sure of the best plant to leave in 
the hill. Experiments have been made to determine the best time for thinning 
out, and if a beet grower will examine the following table careftilly he can form a 
good idea for himself. ^ 

EXPBBIMBNTS TO'DSTBBMINB THE BEST TIME TO *'THIN OUT.'' 

J. Sekbbka. —-Wiener Landw. Zeit. (1888), No. 5, S. 31. 

Six plots were selected side by side. The soil was the same, the amount of fer- 
tilizer each plot received was the same, and the seed sown at same time and in 
same manner. The plots were planted April 22, 1887, and a strong stand obtained. 
Beets harvested September 15. The thinning out occurred at intervals of one week. 



a 
a 
2 
Eh 



IS 



Date of Rainfall 

after the 
"Thinning Out." 



Date. 



I-' I 

Bail 



I 



Remarks. 



I 

II 
III 
IV 

V 
VI 



May 24 
May 31 
June 6 
June 18 
June 20 
June 27 



May 25 

June 3 
June 7 
June 114 
June 21 
June 28 



19.7 
15.2 
4.8 
0.6 
6.1 
8.8 



T. Lbs, 

14 756 

13 1846 

13 1061 

13 544 

12 671 

10 16 



Lbs. 

741 
lt<31 
1046 
529 
656 



Cotyledons well developed, but no leaves. 
IHrst pait of leaves well aei^loped. 
Second pair of leave* appear. 
The two pair of leaves well developed. 
The third pair of leaves well developed. 
The third and fourth pair of leaves well 
developed. 



It is very clear from this table that one week makes a considerable difference in 
the final crop. On plot I the largest yield was obtained, but no leaves had ap- 
peared when thinning oat occurred. The plots II and III are to be taken as rale 
giving, because just as soon as a plant has two well developed leaves and is other- 
wise healthy, thinning out can take place without fear. 

HOEINO. 

As soon as the plants are up then must the hoeing begin, and at first very lightly, 
osing a narrow-bladed sharp hoe, by which the sur&ce only may be stirred. The 
following and latei' hoeings are. to be made deep, and stir the soil well, and a wide 
blade hoe is to be used. 

Hoeing has been rendered less difficult and less expensive by the introduction of 
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horse hoes, hut the nse of the horse hoe is to be supplemented in the field by the 
use of the hand hoe. Great care must be exercised in using the horse hoe, for if 
the setting up and nse be not carefully looked to the weeds will not be extirpated 
and whole rows of beets will be cut down. What is said of horse hoes is particu- 
larly true of European hoes, for they are not arranged for " dodging. ' ' The prin- 
ciple embodied in the " Dandy Cultivator ' ' made by the Moline Plow Company 
can without doubt be adapted to the building of a perfect horse hoe. 




When is the time to hoe ? When the soil is dry and crumbles readily. The 
well known beet grower, Fuhling,8ay8: ^* The hoeing must take place when a crust 
has been formed and no weeds to be seen, for, when weeds show themselves there 
is no crust present. When insects threaten damage, then must the soil also be 
freed from weeds and well stirred." 

Hoeing the beet cannot be too highly recommended, for, as they say in Germany, 
''sugar is hoed into beets." Knauer gives a short table which is to the point 
and shows what hoeing will do. A plot hoed 

Once gave per acre 7 tons 199 pounds beets. 

Twice gave per acre 8 tons 279 pounds beets. 

Three times gave per acre 10 tons 1,737 pounds beets. 

Four times gave per acre 12 tons 1,103 pounds beets. 

Five times gave per acre 13 tons 294 pounds beets. 

Five times hoeing has nearly doubled the yield per acre. 

HILLING UP. 

Under no circumstance is hilling up to be practiced on dry, warm soils, for it can 
only work harm. Hilling up is to benefit cold and wet soils. It is closely con- 
nected with hoeing, and follows the last one, and consists in dravnng the soil up 
and around the beet plant. 

Hilling up prevents puddling of the soil around the beet, and insures a porous 
condition. Water evaporates from surfiu^e hilled up much quicker than from a 
flat surface, as is the case in flat culture, for the surface exposed is very much 
greater. 

Kraus has shown that by hilling up the tendency of the tops to turn green is 
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greatly reduced, as is also the formation of adventitious stems, which scar and 
roaghen the beet tops so that the tare is very large. It has also been shown by 
another that hilliug up increases the quality and quantity of the harvest. 

Hilling up where plots are cultivated can easily be done with a hand hoe; where 
large plots are cultivated a special plow or cultivator is used to throw the furrow 
toward the plants. 

GENERAL SUGGESTIONS. 

Beet growing for sugar-making is a business to be learned largely by personal ex- 
perience, guided as far as possible by the experience of others who have already made 
the business a success. It is destined, under ordinary circumstances, to be one of 
the most important and productive interests of this state. Investigations of thia 
department have already demonstrated that beets of great richness and purity can 
be grown in all parts of this state. It now remains to determine how great a yield 
we can ordinarily obtain and at what average cost. 

When farmers appreciate fully the fact that a crop requires intensive cultivation^ 
and when they become convinced that such cultivation will pay, either in an in- 
creased yield or otherwise, then will they strive to reach the conditions required. 

Now, in the very beginning, is the time for the farmer to be learning, experi- 
mentally, how to reach the best results under the conditions surrounding him. 
This preliminary practice work will be of more benefit to the fbture of this industry 
in the state than will be a dozen factories located now, before the farmers know 
how best to grow beets or appreciate the direct and indirect benefits to them of 
beet root production. 

In an address given before the State Board of Agriculture, at its last meeting, 
the director of the station urged upon that body the value of co-operation between 
them and the Experiment Station in inducing farmers to plant measured plotsof beets 
to keep an accurate account of cost and yield. In accordance with his recommen- 
dations the Board of Agriculture set apart a certain sum to be given in premiums 
for sugar beet growing. A committee was appointed, consisting of two members 
of the State Board and the director of the Experiment Station, who were instructed 
to prepare a premium list and devise couditions under which these premiums should 
be given.* 

The questions most frequently asked now by correspondents are in regard to fac- 
tories, the cost of erecting, and the means of securing them. Many inquirers ex- 
press the idea that a small factory can be erected for a few thousand dollars and 
successfully managed on a small capital. But facts show that small factories, as a 
rule, are not promising. It is safe to estimate cost of factory at from six to eight 
hundred dollars per ton of capacity, and to place the minimum capacity at 250 to 
300 tons of beets per day. 

The proper way to bring beet sugar capital and &ctories into the state is to demon- 
strate to the world that beets can be grown at a moderate cost and in sufficient 
quantity, with fairly good sugar percentage. The last item has already been shown 
to be a fact by the investigations of this department; we hope, during the coming 
season, to obtain very valuable information in regard to the other items by the 
means already mentioned. With knowledge on these points, the people will not 

*For premiam list and conditions reported by the committee, see Appendix II. 
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be called upon to offer other inducements than that of famishing the required 
quanty of beets. 

As we have elsewhere said, if every farmer in Nebraska would grow one meas- 
ured acre of beets and keep an exact expense account with it and an exact account 
of its yield, the benefit to him in an enlarged experience and knowledge of the busi- 
ness, and the benefit to the state at large and the public generally, in having facts 
in regard to yield and cost, could not be stated in dollars and cents. 

To the farmer who, on first thought, may object to the cost of raising an acre of 
beets when there was not a factory for extracting sugar within a hundred miles of 
him, we i^ould say that, leaving out of the question the knowledge and experience 
gained in raising them, he would find a positive profit coming to him in the value 
of his beet roots as stock food. Again, he would find an indirect profit in the im- 
provement of his land for other crops by the thorough culture he would have to 
give his beets. This last statement is based on the assumption that he has culti- 
vated his beets in the most thorough manner. 

Mr. E. B. Grant, in his work on beet root sugar, says: *'The beet is an enriching 
and cleaning crop; it requires no fallow; it is the best known forerunner of other 
crops; it feeds multitudes of stock, and, instead of impoverishing the soil, con- 
stantly improves it. In fact, there can be no doubt that the beet crop will be 
found to be as profitable to the farmer here as it unquestionably has been to the 
European farmer. The farmers of the west possess many great advantages over 
those of Europe. They have a virgin soil prodigiously productive, easily cultivated 
and of low cost, and agricultural machinery with which one man can do the work 
of a dozen. Probably, notwithstanding the high prices of labor; there is no other 
country in which an acre of land can be cultivated so cheaply as in the west. 

* * The culture of the beet involves the necessity of deep plowing, heavy manuring, 
and thorough weeding. The pulp from which the juice is extracted in the manu- 
facture is an excellent food for cattle; the number of which has been increased in 
districts devoted to that industry from eight to ten fold since the introduction of 
beet sugar making. These cattle furnish an immense amount of manure which 
applied to the deeply plowed and well weeded beet lands enhances their produc- 
tiveness for the cereals." 

As an indication of how the culture of beet root can stimulate other lines of ag- 
ricultural industry we quote again from the same book: 

In 1853, when the emperor and empress of France came to Valenciennes, a tri- 
umphal arch was erected with the following inscription: 

8UGAB MANUFACTURE. 

Napoleon I, Who Cbsatxd It. Napoleon III, Who Protected It. 

Before the manufacture of beet sugar, the Since the manu&cture of beet sugar was 

arrondlsseioeDt of Yalencieones produced introduced, the arrondissement of Valen- 

696,750 bubhels of wheat aLd fattened 70 ciennes produced 1,157,750 bushels of \7 heat 

oxen. and lattens 11,500 oxen. 

As will be seen from this inscription, beet culture will not supplant but will aid 
all other farm crops. The Nebraska farmer who engages in the business of raising 
beets for the factory even, should not neglect in any way his other crops and sho^' 
look for his best profit in the improvement of his soil and in the increased - 
his grains and grasses. 

The Experiment Station stands ready and is anxious to c^ 
18 
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farmers' organizations thronghont the state, as it has abeady done with the State 
Board of Agriculture, in obtaining and demonstrating the beta in regard to the 
beet sugar industry. 

There is no doubt that wherever the beet is cultivated land increases in value, 
the wages of the workingmen are increased, and general prosperity is promoted. 

Prince Napoleon, in his work on the sugar beet,^ makes the sugar industry say: 

" Respect me, for I enrich the soil; I fertilize the land, which without me would 
remain uncultivated; I employ the hands, which without me would be idle. Fi- 
nally, I solve one of the greatest problems of modem society, I organize and im- 
prove labor." 

It must not be lost sight of that the results reported in this bulletin are from % 
high-bred seed and were obtained in spite of new soil and unskilled cultivation. 
Should these beets be used to produce seed it is altogether probable that in the 
beets raised we should see a great deterioriation in sugar qualities. We must 
learn and appreciate the fact that to grow beets, for sugar requires a high grade of 
agricultural talent. Slovenly farming here cannot be productive. We must have 
high- class, thoughtful, intensive cultivation. Because, with seed produced abroad 
under such conditions, we, in our novitiate and with new soils, have for once pro- 
duced high-grade beets we must not therefore assume that high cultivation is 
unnecessary. The tendency of all high-bred stock is toward deterioration, and un- 
less kept up by judicious selection and careful cultivation, it will soon revert to its 
original state. For this reason beet seed production is a special business, and can 
only be successful in the hands of men who can give much time to the study <^ 
the question, and who have capital to carry out much financially unprofitable work. 
It is not advisable, then, for farmers to attempt, at present, to raise seed even from 
their best beets. Until the business of raising beets for sugar finds a home here, 
and we have become skillful in this branch of agriculture, we must depend for our 
seed on the seed growers of Germany and France. 

Notwithstanding this, and even if we never have another sugar factory in the 
state, it will be a paying investment for every farmer to raise one measured acre, 
at least, of beets, giving them the most careful and scientific cultivation possible. 
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SUMMARY. 

1. These results are from experiments covering an area of over 75,000 square 
miles of territory. 

2. Beets equally good for sugar-making purposes have been produced in all parts 
of the state. 



^Analyse de la Question des Sucres, page 114. 
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3. Of the varieties grown this jear the Klein Wanzlebener has given the hest 
total results in the northern part of the state, Vilmorin was the hest in the middle 
section, and Desprez gave the best results in the southern section. 

4. The season has been the most trying one for the farmer that the state has 
known for ten years. 

5. Beets in all parte of the state have suffered less than any other crop. Where 
grain and grass have been total failures from heat and drouth, beete have been &ir 
in yield, rich in sugar, with a high purity coefficient. 

6. Over five* hundred furmers in the state sent beets, grown by them, for analy- 
sis. The result from these analyses ranged from 1 to 23.2 per cent sucrose. 

7. To grow beete successfully, for sugar production, requires intensive farming. 

8. To bring sugar capitel into the state it is necessary to give satisfactory an- 
swers to the following questions: 

a. Are our beete sufficiently rich in sugar? 

h. How much does it cost the farmer to raise sugar beete? 

e. What average tonnage yield can be safely counted on? 

9. An affirmative answer has already been given by our investigations to the first 
question. The farmers themselves must answer the others. By following for two 
years the suggestions made in the body of this pamphlet in regard to growing 
measured plote of beete, resulte may be obtained that would ordinarily require ten 
years to reach. 

10. Beet culture should not interfere with the growing of other crops; it should, 
by a proper system of rotation, increase the productiveness of the soil and enhance 
the value of all other £ftrm prodncte. 
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APPENDIX I. 

1. W« earnestly request the co-operation of all interested persons in the state. 

2. A limited amount of seed is at our disposal, which will be distributed to those 
making application and sending stamps to prepay postage. 

3. Blanks for reporting cost, yield, and cultivation may be had on application. 

4. Beets will be analyzed, free of charge, when accompanied by report properly 
made out. 

DIRECTIONS FOB SENDING BEETS. 

I. Select half a dozen beets of each variety planted; two of the largest, two of 
medium or average size, and two of the smallest size. 

II. Take beets from the ground without breaking the tap root. 

III. Wrap each beet separately in strong manilla paper. 

IV. Put the beets of each variety in a package by themselves, enclosing with 
them the report blank properly filled out, and send by express prepaid, or by mail, 
to H. H. Nicholson, Chemical Laboratory, State University, Lincoln. 

JUS^ Beets unaccompanied hy report blank filled out as directed will not be analyzed. 
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APPENDIX II.* 

Nebraska State Fair, Lincoln, September 4-11. 

premiums, rules, regulations, ^and conditions. 

With a view to encourage the general cultivation of sagar beets in Nebraska, for 
sngar making purposes, the Board offer the following premiums: 

For the best one-quarter of an acre of sugar beets grown in Nebraska in the 

year 1891 '. $50 00 

Second best 45 00 

Third best 40 00 

Fourth best 35 00 

Fifth best ..../... 30 00 

Sixthbest 25 00 

Seventh best 20 00 

Eighth best 15 00 

Ninth best 10 00 

THE OXNARD BEET SUGAR COMPANY 

will duplicate the above premiums, in cash, without discount. All other condi- 
tions and requirements are the same as for the regular premiums offered by the 
Board. Thus, the actual net cash premiums to winners will be: 

For the first premium ! |90 00 

Forthe second premium 81 00 

For the third premium 72 00 

For the fourth premium 63 00 

Forthe fifth premium 54 00 

For the sixth premium 45 00 

For the seventh premium 36 00 

For the eighth premium 27 00 

For the ninth premium .^ 18 00 

Still further, in addition, the Oxnard Sugar Beet Ck>mpany will pay out of the 
state bounty, over and above the prices paid for sugar beets at its factory, or fiic 
tories in the state of Nebraska, fifty cents per ton bounty on all beets it purchases 
and consumes, raised in the state in the year 1891. Also twenty per cent of the 
weight of beets purchased and consumed, in the shape of pulp, will be returned 
free to each party furnishing beets. Lime cakes, an excellent fertilizer, will be 
given free to farmers. 

CONDITIONS. 

Competitors are required to make entries with the Secretary of the State Board 
of Agriculture on or before date seed is received and planted — not later than May 
1. On notice from the Director of the United States Experiment Station at Lin- 

* Prospectus issued by Sscretary of the State Board of Agriculture. 
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coin, competitors must carefnlly select, pack, and ship, prepaid, to said director ^t 
LlDooln six sample beets taken from the experiment one-qnarter of one acre. At 
the same time, or by December 1 following, competitors must file with the State 
Board of Agriculture, and with the Director of the Experiment Station at Lin- 
coln, on blanks to be furnished by the Secretary of the State Board, or by the Di- 
rector of the Experiment Station, % statement of all facts as to kind of soil, depth 
of soil, date of planting, method of cultivation, in detail, number of pounds grown, 
date of harvesting, details as to fertilizer, if used, cost of producing, and such other 
information as might interest the public. Ail to be attested by two reliable wit- 
nesses. Beets sent for experiment not to exceed any considerable fraction over 
three pounds each in weight. (Large beet€ are objectionable as not producing sat- 
isfactory sugar results.) Competitors must exhibit not less than twelve specimens 
of beets produced, at the State Fair, Lincoln, September 4 to 11, 1891. Seeds suffi- 
cient to plant the experiment one-quarter of one acre — four pounds — will, if so de- 
sired, be furnished experimenters at actual cost, by the Secretary of the State Board 
of Agriculture, on application. Awards will be made at the Annual Winter Meet- 
ing of the State Board of Agriculture, held at Lincoln on the third Tuesday in 
January, 1892, and will be rendered on the official analysis of the United Statea 
Experiment Station at Lincoln, on the following scale of points, on the basis of 125 
points. 



SOOBB OF 125 POINTB. 



Score 
Points. 



Points 
Off. 



Lowest cost of production, the H of an acre 

largest yield, tonnage of beets, 8 lbs. and under, grown in the 3^ of an acre.. 

Largest content, or sugar per cent vield, of the 6 beets analyzed 

Compliance with rules and conditions governing these premiums 

Feifectlon of report as required ..^ 



Total points 

No. of points oflH....... 

Total Boore 



25 
25 
50 
15 
10 



125 



Beets weighing any considerable fraction over three pounds, or unaccompanied 
by the statement of facts aforementioned, will not be permitted to compete, and 
will not be analyzed. 

OENEBAL IN8TEUCTI0NS.* 

It is of the greatest importance to work the sdil in the cultivation and preparer 
tion for sugar beets only when it is dry. Plow from ten to twelve inches deep, 
harrow the soil until it is free from all lumps, and prepare it as you would for a 
vegetable garden. As soon as all danger of very heavy frost is over, roll the soil 
with a roller until you obtain a perfectly smooth surface. Then sow the seed with 
drills, at a distance from 16 to 18 inches apart between the rows, and at a depth of 
not more than one inch. Care should be taken not to sow deeper. As soon as the 
young plants appear in the rows, run a cultivator through the rows, or hoe if done 
by hand.' iWhen the young plants have four leaves they must be separated, leav- 
ing a single plant at distances from six to eight inches apart in the rows, according 
to the fertility of the soil. This work is of the greatest importance, for if delayed 

* For fuUfandJdetailed instructions as to culture, see page 260. 
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the effect will be to reduce the crop. After the plants have been separated, leaving 
enly one plant every six or eight inches, hoe or cultivate two or three times, being 
earefnl to keep the crop free from weeds nntil the leaves by their foliage cover the 
ground, thus keeping the soil moist and preventing the weeds from growing. At 
this time the crop can be allowed to take its own course until harvest time. When 
the beets are rifw, they should be plowed out from the ground. Then with a sharp 
knife the leaves are cut off. The beets are then ready for delivery. The amount 
of sugar contained in the beets is due entirely to the care and cultivation given the 
crop at the proper time. 

SEEDS FURNISHED. 

Four pounds of seed are required to plant one-quarter of one acre. When the 
accompanying receipt and agreement are signed and returned to the Secretary, 
Robt. W. Furnas, Brown ville, Nebraska, accompanied with 25 cents, four pounds of 
seed will be sent by express, the party receiving paying the express charges, 25 
cents additional, when the seeds are received. If seeds are sent by mail, the re- 
eeipt must be accompanied with 55 cents, when postage will be prepaid by Secre- 
tary sending, and the party will receive free. This receipt and remittance will be 
considered the entry as in competition for premiums as required in conditions relat- 
ing thereto, and entry made accordingly. 

FOBM OF BECEIPT FOB SEEDS FUBNISHED. 

1891. 

Received from Robt. W. Furnas, Secretary of the Nebraska State Board of Ag- 
riculture, four pounds of sugar beet seed, which I agree to plant and experiment 
with, on one-quarter of one acre of land, under the rules and regulations as pre- 
scribed and furnished by the said State Board of Agriculture; that I will report, in 
full, the results of my experiment work as required by said State Board; that I 
will furnish for analysis the six beets as required, and also not less than twelve 
beets as required, to be exhibited at the State Fair at Lincoln, September 4 to 11, 
1891. 

Name 

County 

P. O. Addbess 

FOBM OF BEPOBT. 

The following is the form of the report required to be furnished to the Secretary 
of the State Board, and to the Director of the Experiment Station on or before the 
1st of December, 1891: 

1. Variety of seed sown 

2. Date of planting 

3. Exact area of plat planted 

4. How deep was the ground plowed? '. 

6. Character of soil *. 

6. How much cultivation did the beets receive? 

7. Crop grown on ground the preceding year 

8. Distance between rows 

9. Distance between beets in the row 



Digitized by 



Google 



280 NEBRASKA STATE BOARD OF AGRICITLTURE. 

10. No. of pounds of beete under three pounds in weight raised on this plat 

11. Entire cost.. 

12. Bate of harvesting 

13. What fertilizer, if any, used? 

14. Do you think, from your experience of this year, that you could afford to grow 

beets at $4 per ton? 

Add such additional information as yon deem advisable, and you think will be 
of interest. 

The object of the State Board being to obtain all possible data and information 
concerning the new industry, cultivation, and manufiicture of sugar beets, premi- 
ums are large, offering sufficient inducement for careful and thorough work and 
experimentation. To this end, strict compliance with conditions will be required. 
Blank forms of reports and receipts will be famished on application to the Secre- 
tary. J. Jensen, President, 

ROBT. W. FUENAS, Secretary f Geneva, 

Brmonville. 
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